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AitT. X,—On Isothermal LineSy cmd the Distfihviion of Heat 
over the Globe. By Baron Jft[.KXANDfiR Dt Humboldt 


iTi 


. HE distribution of heat over the Globe belongs to that 
kind of phenomena, of which the general circumstances have 
been long known, but which ^ere incapable of being rigol^M^ 
detci^iined or submitted to exact calculation, till 
and observation furnished data from whicli the theory might 
obtain Uie corrections and the different elements which it re- 
(juires. The object of this memoir is to facilitate the collectic^ 
of these data, to present results ^rawn from a great number of 
unpublished observations, and to group them according U a 
method which *has not yet been tried, though its utility has 
been recognised for more than a century ^in the exposition of the 
phenomena of the variation and dip of the magnetic n^dle. 
As the discussion of individual observations will be pub^esd 
in a separate' work, I shall at^prtsefit limit myself to a .hnple, 
sketch of the distribution of heat over the globe, accovling to 
the most recent and accurate data. Although we not be 
able to refer the com]>lex phenomena to a general it 

As this interesting and valuable Memoir, the original of |R|i1ri^ed 

in the Memokes D'Arcueii, tom. iii. p. 4-6B, has never ajlpeiired it? f IWguage. 
and fifi it must be constantly referred to in all subsequent sijecttlatiei^ Meteero. 
logy, and should be familiar to eycry person who pursues this impoi^ study, we j 
have resolved to present a translation of it to our readers. A sny P®*t of the / 
memoir appeared in an English journal; but almost all the ftom the / 

Centigrade to Fahrenheit's scale erroneous, that the cannot by 

trusted. We have added various not^->which will be dislingu^ ftom those f 
the Author by affixing Eo. to the former, and H to the latter^ 
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sphere W 1^,310 feet of absolute elevation ;• and the of 
Santa £^bara, encirj^ with fine edifices, and placed ail^ague 
to die s^th of Huan^velica, is a place fit for making regular 
obswvattons, at the height of 14,509 ft‘et, which is (kmliieuiuit 
of the Hospice of St Gothard. 

Thtbse^examplcs are sufficient to prove liow much our kiK)W- 
Icdge of tlie liigher regions of‘ the atmosphere, and of the phy- 
sical condition of the world in general, will increase, whea die"^ 
cultivation of the sciences, so long confined to the temperate 
zone, shall extend beyond the tropics into those vast regions, 
where tlie Spanish Americans lia\ e alread^devoted themselves 
with such zeal to the study of physics and astronomy. In or- 
der to compare with the mean heat of temperate climates, the 
results which M. Bonplaiid and I obtained in the equinoctial 
regions from the plains to the heiglil of* 19,^92 feet, it wjjp^ne- 
"^tyi'ssar)' to collect a gre^ nufhber of gcxid observatioi^ made be- 
yoiiftTTTe parallels of 30® and 35°. I soon j^erceived how vague 
such a comparison w^as, if I selected places under the meridian 
of the Cordilleras, or with a more eastern longitude, and I there- 
fore undertook to examine the results contained in the most 
recent works. I endea\ cured t# find, at e\crj 10^ of latitude, 
but under different meridians, a small numlx'r of places whose 
mean temjicrsffcurc had been precisely ascertained, and through 
these, as so many fixed points, passed my hoiltcrmcd lines or lines 
of equal heat, I had rcc*oursc, yi so far as the materials have been 
made public, to those observations the results of which hav^been 
published, and I found, in tfte cofirse of this easy, but long 
and monotonous labour, that tliere are many mean temperatures 
pointed out in meteorological tables, wlilch, like astronomical 
positions, have been adopted without exainination. Sometimes 
the results were in direct contradicUoii to the most recent obser- 
vations, and sometimes it was impossible ito discover from 
whence they were taken. 

Many good observations were rejected, solely because the 
absolute height of tlie place where they were made was un- 
knowTi. This is the case witli Asia Jlinor, Armenia and Per- 
sia, and of almost all Asia; ai^^hilc tlie ccjuinoctial part alone 
of the New World presents already more than 500 points, the 
greater number of which are simple viTlages and hamlets, do- 
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tenmned by barometrical leyelling, we are still ignorq^it of the 
heigbr of Erzeroum, Bagdad,- Aleppci Teheran, T Ispalian, 
Delhi and Lassa, above the level of|thc neighboi^ng ^jas. 
N^^tudthstanding the intimate relation In which we have Jately 
stood with Persia and Candahar, thii^ branch of knowledge has 
not made any progress in the last fifty years. f . 

Wo are not authorised, however, on account of the decrease 
'^'^of^tamperature in the upper regions of the atmosphere, to con- 
found the mean temperatures of places which are not placed on 
the same level. In the Old World, good observations, which can 
alone be used for 6srtablishing empirical laws, are confined to an’ 
extent between Uie 'parallels of 30 and 70 degrees of latitude, 
and the meridians of 80® east longitude, and 20® of west longi- 
tude. The extreme points of this region are the island of Ma- 
deira Cairo, and the North Cape. It is a zone which is only a 
thousand ^nautical leagues, (l|7tl#^of the circumference of ih^ 
* globe,) from east to west, and which, containing tl^c Sashi oftne 
Mediterranean, is the centre of the primitive civilisation of 
Europe. The extraordinary shape of this part of the worlds 
the interior seas and other circumstances, so necessary for de- 
veloping the germ of cultivation among nations, have given to 
Euru}ie a particular climate, very different from that of other 
regions placed under the same latitude. But as the physical 
sciences almost always bear the impress of the places where tliey 
began tp be cultivated, we arc accustomed to consider the distri- 
bution of heat observed in such a^region, as the type of the laws 
which govern the whole gldbe.* ft is thus that, in geology, we 
have for a long time attempted to refer all volcanic phenomena 
to those of the volcanoes in Italy* In place of estimating me- 
thodically the distribution of heat, such as it exists on the sur- 
face of continents and seas, it has been usual to consider os 
real exceptions ewry thing which differs from the adopted type, 
or, by pursuing a method still more dangerous in investigating 
the laws of nature, to take the mean temperatures for every five 
d^ees of latitude, confounding together places under different 
meridians. As this last method appears to exclude the influ- 
ence of extraneous causes, I sWdT first discuss it briefly before I 
proc.eed to point out the method, essentially different, which I 
have followed in my r<!Searchcs. 



^ Distribution gf Heat over the Ghhe. S 

Thc^ temperature ofuhe atmosphere, and tKe magnetion of 
th€^lol)e^ cannot, like Riosc phenomena which depend on one 
caii^ or on a single cenlrc of action, be disengaged from the 
influence of disturbing circumstances, by taking the averages of 
many l^bservations in which these extraneous effects are mutually 
destroyed? The distribution of heat, as well as the di^ and vau 
riatioti of the needle, and the intensity of the terrestnal mag* 
netism, depend, by their nature, on local causes, on the consfi* 
tution of the soil, and on the particular disposition of the radiat- 
ing surface of the globe. We must, howejpr, guard against 
confounding under the name o^exti’anpous and disturbing causes, 
those on which the most important phenomena, such as the dis- 
tribution and the more or less rapid developement of organic 
life, essentially depend. Of what use would it be to have a table 
of magnetic dips, which, in place of being measured in parallels 
t6nb£*4P5vag«?etic equator, should be the mean of observations 
made on the same degrees of terrestrial latitude, but under dif- 
ferent meridians ? Our object is to ascertain the quantity of 
heat which every point of the globe annually receives, and, what 
is of most importance to agriculture, and the good of its inha- 
bitants, the distribution of this quantity of heat over the diffe- 
rent parts of Jhc year, and not that which is due to the solar 
action alone, to its altitude above the horizon, or to the dura- 
tion of its influence, as measured by the semidiurnal arcs. 

Moreover, we shall prove, •that tht* method of means is unfit 
for ascertaining what belongs exelu^vely to the sun, (inasmuch 
as its rays illuminate only one point of the globe,) and what is 
due both to the sun and to the influence of foreign causes. 
Among these causes may be enumerated the mixture of the tem- 
peratures of different latitudes produced by grinds ; — the vicini- 
ty of seas, which are immense reservoirs of an almost invariable 
temperatiXre the sliapc, the chemical nature, the colour, the 
relating power and evaporation of the soil ; — the direction of 
the chains of mountains, which act eitlier in favouring the piny 
of descending currents, or in affording shelter against particular 
winds ; — the form of lands, dicir mass and their prolonga- 
tion towards the poles ; — the quantity of snow which covers them 
in winter, their temperature and their Reflection in summer 
and, finally, the fields of ice, wljich form, as it were, circumpolar • 
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continents, v{iri|iblc in their extent, 
away by currents modily in 

mftte of the temperate zone. . > ^ 

In distinguishing, as has long been done, between the 
and the real climate^ we must not forget, that the local an^ mul- 
tiplied causes which modify the action of the sun up6n a single 
point of ‘^the globe, are tliemselves but secondary causes, the ef- 
fikts of the motion which the sun produces in the atmosphere, 
and which are propagated to great distances. If we consider 
iteparately (and it will be useful to do this in a discussion pure- 
ly theoretical) the Jieat produce^ by the sun, the earth being 
supposed at rest and without an atmo4>here, and the heat due 
to other causes regarded as disturbing ones, we shall find that 
this latter part of the total effect is not entirely foreign to the 
sun. The influence of small cau^ses will scarcely disappear by 
taking tho mean result of a great number of obs ^ations ; for 
this influence is not limited to a single region. By the mobility 
of the aerial ocean, it is propagated from one continent to ano- 
ther, Every wliere in tbq regions near the polar circles, the ri- 
gours of the winters arc diminished by the admixture of the co- 
lumns of warm air, whicli, rising al>ove the torrid zone, are 
carried towards the pdes : Every where in the temperate zone, 
the frequent west winds modify the climate, by transporting 
the temperature of onc‘ latitude to another When we re- 
flect, besides, tm the extent of seas, on the form and prolonga- 
tion of continents, cither in ihfi tjvo hemispheres, or to the east 
and west of the meridians of Canton and of California, we shall 
perceive, that even if the number of observations on the mean 
temperature were infinite, the compensation would not take place. 

It is, then, from the theory alone tliat we must expect to deter- 
mine the distribution of heat over the globe, in so far as it depends 
on the immediate and instantaneous action of tlie sun* It does 
pot indicate the degrees of temperature expressed by the dilata- 
• tian of the mercury in a thermometer, but the ratios between the 
annual heat at the equator, at the parallel of 45®, and un- 
der the polar circle ; and it determines the ratios between the 
sol^itial and equinoctial heats in different zones. By comparing 

• Raymond, 3fcmo{re svt la ronnulr manmieL p. lOS and 113. ^ 
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* ^ ^Iculation, not with the mean temperature drawn 
^ /^;:Sons mme under difFercnt longitudes, but with 
// iiigle point ot the earth’s surface, wc shall set out with 
thalkVSieh is due to the immediate action of the sun, and to the 
whore of the other influentes, whether they are solar or local, or 
propagated to great distances. This comparison of theory with 
experience will present a great number of interesting relations. 

In the year 1698, previous to the use of comparable thermo- 
meters, and to precise ideas of the mean temperature of a place, 
Halley laid the first foundations of a theory of the heating ac- 
tion of the sun under different latitudes *. He proved that these 
actions might compensate l8r the effect of* the obliquity of the 
rays. The ratios which he points out, do not express the mean 
heat of the seasons, but the heat of a summer day at the equa- 
tor and under the polar circle, which he finds to be as 1.834 to 
2.810 -f-. According to GAiinusJ, Polybius among the Greeka 
had perceived the cause why there should be less heat at the 
equator than under the tropic. The idea also of a temperate 
zone, habitable and highly elevated in the midst of the torrid 
zone, was admitted by Esatosthene^ Polybius, and Strabo. 

In two memoirs §, published at long intervals in 1719 and 
1765, Mairan attempted to solve the problems of the solar action, 
by treating Them in a much more e^ftended and general manner. 
He compared, for the first time, the results of theory with those 
of observation ; and as h^ found the difference between the 
heat of summer and winter much less than it ought to be by 
calculation, he j-ecognised the* ptfi-inancnt heat of the globe tind 
the effects of radiation. 

Without mistrusting tlic observations he employed, he con- 
ceived the strange theory of central emanations which increase 
tlie heat of the atmosphere from the equator to the pole. He 
suppo^s that these emanations decrease toithc parallel of 74*', 
where the solar summers attain tlicir maximum, and that they 
then increase from 74® to the pole. Lambert^, with diat 


• PkiL Traiir. 1093, p. 87H. t This should be 2.339 Eo. 

J Img. in Aratum^ cap. 13. ; Strabo, Gcogr. lib. ii. p. 97. 
g Mem. <h‘ VAcad. 1719, p. 133; and 1765, p. 145. and 210. • 

t] r^romviriv odu' Tow JAtaac dcit Fcutrspl'ild^ p. 342- 
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sagacity which distinguishes all his mathematici^iiWafches, has 
pointed out in his Pyrometrie the ersor of theo/y. 

He might have added, that this geom^.er confounds i^quaijtity 
of heat which a point of the globe receives under the latitude of 
60® during the three months of sunfmer, with the maximum to 
which the inhabitants of these northern regions fsee their 
thermometers rising in a clear day^ The mean tempera- 
' tures of the summers, far from decreasing from the pole to the 
tropics, are under the equator, under the parallel of 45®, and 
under that of Stockholm, Upsal, or St Petersburg, in the ratio • 
of 81 ®.86 ; 69®. 8 ; 61 ® .16 of Fahrenheit’s scale. Reaumur had 
sent his new thisrmometers to the torrid zone, to Syria, and to the 
north. As it was then reckoned sufficient to mark the warmest 
days, an idea was formed of an universal summer^ which is the 
Same in all parts of the globe. It had been remarked^ and with 
rieasbti, that the extreme lieais are more frequent, and even m ore 
powerful; in the temperate zone in high latitudes, than under 
the torrid zone. Without attending to the mean temperature 
of months, it was vaguely supposed, that in these northora re- 
gions the summers followed the ratio of the thermometrical ex- 
tremes. This prejudice is stilv propagated in our own day, 
though it is well established, that in spite of the length of the 
days in the north, the mean temperatures of the warinest montlis 
at Pettersburg, Paris, and ohc E(]uator, are 65®.66; 69®.44, and 
88®. 4. At Cairo, accordii^g to the observations of Nouet, the 
three months of summer arc 84®.74, and consequently 19® 
wAmer than at St Petersburg, anA 15® warmer than at Pdris. 
The summer heats of Cairo, are almost equal to those I have 
experienced at Cumana and La Guayra between die tropics. 

With regard to the central emanatim of the system bf Mai- 
ran, or to the quantity of heat which the earth gives to the am- 
bient air, it is eaf^y to conceive that it cannot act in all sieafions. 
The temperature of the globe at the depths to wdiich wc can 
reach, in gcxieral differs little from the mean annual temperature 
of the atmosphere. Its action is of great importance for the pre- 
servation of vegetables ; blit it does not become sensible in the 
air, unless where the surface of the globe is not entirely covered 
vdtl^sfiow, and during those Uiondis, whose mean temperature 
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is bflow\that tfe wholj* year. In the south of France, for 
cxan^le, the rdi^iation o^ the eartli mAy act upon the atnios- 
phere in tl^five months which precede the nlbnth of April. We 
speak hye of the proper heat^of the globe, of that which is in- 
variable at great depths, and not of the radiation of the surface 
of the glol}e,* which takes place even at the summer solsticp, and 
the nocturnal effects of which have furnished M. Prevost with 
gji approximate measure of the direct action of the sun *. 

Mairan had found, that in the temperate zone the heat of the 
solar summer is to that of the solar winter as 16 to 1, M. Pre- 
vost admits for Geneva 7 to 1. •Good observations have given 
me for the mean temperature of the summers and the winters at 
Geneva 34®.7 ; 64®.94 ; and at St Petersburg 46°.94 and 62®;06. 
These numbers neitlicr express ratios nor absolute quantities^ 
but thermomctrical differences ^nsidcred as the total effect of 
the calorific influences ; the ratios furnished by theory separate 
the solar heat from every other indirect effect. Euler was not 
more successful than Mairan in his theoretical essays on the so- 
lar heat. He supposes that the negative sines of the sun’s alti- 
tude during the night give the measure of the noctunml cool- 
ing, and lie obtains the extraordinary result -f-, that under the 
equator the cold^ at midnight ought to be more rigorous than 
during printer, under the |x>lcs. Fortunately, this great geo- 
meter attached but little importance to this result, and to the tlie- 
ory from which it is deduced. The sccdtid memoir of Mairan^ 
without adding to the problems wliioli jjad been attempted siilne 
the time of Halley, has at least the advantage of containing some 
general views on the real distribution of heat in different conti- 
nents. It is true, that the extreme temperatures are there con- 
stantly confounded with the mean temperatures ; but previous 
to the works of Cotte and Kirwan, it was the ^rst attempt to 
group the fa<^s, and to compare the most distant climates. 

Dissatisfied with tlie route followed by his predecessors, Lam- 
bert, in his Treatise on Pyrometry, directed his attention to two 
irery different objects. He investigated analytical expressions 
Tor the curves, which express the variation of temperature in a 

— 1- ■■ , 

^ Caloriquc rayonnanU p* 277. 292. f Comma^t. Peirop. tom. ii. p, 98b 
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pl^e where it had been observed, and he in/ts ^eat* 

est generality the theorem of solar a/tion. He giwes for^nulse, 
from which we may find the heat qf any day at all latitudes ; 
but being perplexed with the determination of the nocturnal dis- 
persion of the acquired heat, or flie subtangeiits of th6 noctur- 
nal cording *, he gives tables of the distribution of heat under 
different parallels, and in different seasons +, which deviate so 
much from observation, that it would be very difficult to ascribe 
these deviations to the heat radiating from the globe, and to dis- 
turbing causes. We are struck with the slight difference which 
the theory indicates between t/ie mean annual temperatures of 
places situated under the equator and the polar circle, f»>nd be- 
tween the summers of the torrid zone and those of the tempe- 
rate zone. It cannot be expected, indeed, that analysis is ca^ 
pable of determining the distribution of heat such as it exists, 
on thef surface of tlie globe. Without employing empirical 
laws, and deducing the data from actual observation, the theo- 
ry can subject to calculation only a part of the total effect, 
or that which belongs to the immediate action of the solar rays ; 
but after the recent successful applications of analysis to the 
phenomena of the radiation of surfaces, the transmission of heat 
through solid bodies, and the cooling of these ^bodies in media 
of variable density, we may still expect to be able to perfect 
the theory of solar action, and to compute the distribution of 
the heat received into die cxt&ior crust of our planet. 

In discussing what may; bo objected from the purely theoretical 
labours of Geometers, I have not spoken of a celebrated, but 
very concise Memoir of Mayer, the reformer of the Lunar 
Tables. This work, written in 1755, was published twenty 
years afterwards, in his Opera Inedita It is a method, and 

i ^ 

• P^rometric^ j). 141. 179. ’I* Jtl* 318. 839. 

De V aruttioniftua l^kermomctri aevuratius- dvjinicndia^ ( Opera inedita^ vol. i.« 
jv 3— JO.) M. UaulmisKon, in u note inHcrtcd in tJie Journal de Phynitpi^^ tom. Ixii. 
p. 445). htts given a formula which accords lietter with observation than tliat 
of Mayer. He iidmits that the teni])erature increases from the pole to the equa- 
tor, as the cosine of the latitude raised to the power of Si®; but he judicious- 
ly adds, that this formula is ajiplkable only to a zone of the Old World, near 
the Northern Atlantic Oci^n.— 11. * 
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: ^it is an essay essentially different from those we 
h^ and, as its l^l^ned author calls it, a determination 

of ti. ,eaiy heat ^und empirically by the application of co- 
efficient furnished by obscr^tion. The method of Mayer is 
analggous to that whicli Astronomers pursue with so much suc- 
cess, when tRey correct by small steps the mean place of a planet, 
by means of the inequalities of its motion : It does not present 
tha. result of the solar action disengaged from the influence of fo- 
reign circumstances ; but, on the contrary, it estimates the tem- 
p^'atures such as they are distributed over the globe, whatever 
ba the cause of that distribution^ The mean heat of two places 
sit uat>K^ under different latitudes being given, we find by a simple 
equation the temperature of every other parallel The calcula- 
tions of Mayer, according to which the temperatures decrease from 
the equator to the poles, as the squares of tlie sines of the latitudes, 
give results sufficiently precise, when the place does ndt difler 
much in longitude from that of the regions where the empiri- 
cal co-efficients have been obtained. But, even in the northern 
hemisphere, when we apply the formula to places situated 70^ 
or 80*" to the east or west of the meridian of Paris, the calcula- 
ted results no longer agree with observation. The curve which 
passes through those points whose temperature is 32”, does not 
coincide with any terrestrial parallel. If^ in the Somdinavian 
Peninsula, we meet with this curve under the 65th or 68th dc- 



• The formula given by Mayer was y 24 cos * Lat. ; or T = 12 -j- cos 
2 Lat. for Ileaumur's scale; and T = §4 — 52 sin 2 Lat., or T =: 58 + 26 cos 2 Lat. 
for Fahrenheit’s scale. Since the publication of Humboldt’s memoir, M. Daubuisson 
has resumed the subject of the earth’s temperature in his Traite de Geognosies tom. L 
p. 424. Paris, 1819. He gives the following formula, which is almost the same as that 
of Mayer, for finding the mean temperature, according to the Centigrade scale, viz. 
T ” 27* cos 2 Latitude. This formula, which is superior in accuracy to Mayer’s, gives 
all the tcmperi|furcs in defect for latitudes below 42®, and in eicess for all the higher 
latitudes, as appears from Daubuisson’s table. It is therefore obviously defective. 
M. Daubuisson, however, considers it as applicable principally between the (Hiral- 
lels of 30® and 60® of N. lat. It ought to be remarked, that in the above formula, 
27® has beeii assumed as the mean temperature of the equator, in order to make the 
r&ults agree with observations made in the temperate regions, Wliereas the mean 
temperature of the equator, as ascertained by'Humboldt, is 27®.5 ; and if this were 
used in Daubiiisson’s formula, it would make the differences still more in excess.!* 
£o. • 
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gree of hititude, it descends, on the cmtrary, in JiJorth Anwjkica, 
ftnd E&stcrn Asia, to the parallel of m)in 53® to 58^. Biit the 
direction and the inflb5dons of this cfirvfe of *32“ of tejopprature 
influences the neighbouring isotbprUial lines in the saxfic man- 
ner as the inflexions of the magnetic equator modify the- lines 
of inclination. To demand what is the mean temperature, or 
what is the magnetic inclination under a particular degree of la- 
titude, is to propose problems equally indeterminate. Though^*- 
even in high latitudes the magnetic and the isothermal lines are 
not rigorously parallel to the magnetic equator, and the cuivc 
of 32® of temperature ; yet it fs the distance of* any place fpjnn 
this curve wliich determines the mean temperature, as.tfie in- 
clination of the needle depends on the magnetic latitude. 

These considerations are sufficient to prove, that the empiri- 
cal fonhuhe of Mayer require the introduction of a co-efficient, 
which depends upon the longitude, and consequently on the 
directicHi of the isothermal lines and their nodes with the ter- 
restrial parallels. Mayer had no intention of disengaging the 
results which he obtained from the influence of all disturbing 
causes : lie limited himself to the determination of the effects 
of altitude abo\^ the level of die sea, and those of the seasons, 
and the length of the day. He wished to po»U but the way 
which philosophers ought to pursue in imitating the method of 
astronomers. His Memoir was written at a time when we did 
not know the mean tetn^rature* of three points on the globe ; 
and the corrections which^I propose after tracing the isothermal 
lines, so far from being incompatible with the method of Mayer, 
are, on the contrary, among the number of those which this 
geometer seems to have indistinctly foreseen. 

Kirwan, in his work on Climates, and in a learned Meteoro- 
logical Memoir,tinsertcd in the eighth volume of the Memoirs 
of the Irish Academy^ attempted at first to pursue tbe method 
proposed by Mayer, but, richer in observations than his prede- 
cessors, he soon perceived, that after long calculations, the 
results agre^ ill with observation *. In order to try a new 
method, he selected, in the vast extent of sea, those places 


* Kirwan^s EatimaU ofVm Temperature of ike Globe, chap. iii. 
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perature suffered no change but from permanent 
causbs. These^were in the part of the great ocean commonly 
called the Ptunfic Oceania from AXf of South to 4r5^ of North la* 
^titude, and in the part of the Atlantic Ocean^ between the pa* 
rallels ()f and 80^, from tj^e coasts of England to the Qulf 
Stream, the high temperatiure of which was first determined by 
Sir Charles Blagden. Kirwan tried to determine for ^every 
month the mean temperature of these seas at different degrees of 
latitude ; and these results afforded him terma of conip^aon 
with the mean temperatures observed on the solid part qf th^ ter- 
restrial globe. It is easy to conceive, that this methqd has 
no'Other object, but tp distinguish in climates that is in the to* 
tal effect of calorific influences^ that which is due to^e imme- 
diate action of the sun on a single point of the globe. Kii'wan 
first considers the eai*th as uniformly covered with a thick stra- 
tum of water, and he then compares the temperatures of this> 
water at different latitudes, with observations, at the sufface of 
continents indented with mountains, and unequally prolonged 
towards the poles. 

This interesting investigation inay enable us to appreciate the 
influence of local causes, and the ^ffect which arises from tho 
position of seas, on account of the unequal capapity of water and 
earth for absorbing heat. It is even better fitted for this obt 
jeet than the Method of Means deduced from a gre^it number 
of observations made under different meridians ; but in tl^ ac- 
tual state of our physical knowledge, the method proposed by 
Kirwan cannot be followed. A%snTalb ninnber of observation^ 
made far from the coasts, in the course of a month, fixes, with- 
out doubt, the me^i annual temperature of the sea at its surface, 
and, on account of the slowness with which a great mass of wa-t 
ter follows the changes of the temperature of the surrounding 
air, the extent of variations in the course of a month is smalleii 
in the oceaif dian in the atmosphere : But it is still greatly tp bo 
desired that we should be able to indicate by experi- 

ence, for every parallel, and for every month, thp mean tempe- 
rature of the ocean under the temperate zone. -JThe schemt» 
which Kirwan has formed for the extent of the seas, that ought to 

■ ^ gjr 


See my Relation Ilistortquej lorn. i. 
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&sem the terp of comparidon, is founded only in a small d^ee 
upon the observations of navigators, ^nd to a great degree on 
the theory of Miiyer. He has also confounded experiments 
mode on the superficial temperature of the ocean with the re-^ 
suits of meteor^oj^al journals, for the indications of tlie tem- 
perature of the air which rests upon the sea : He ^has olivious- 
ly reasoned in a drcle, when he modified, either by theoretical 
suppositions or by observations made on the air upon the coasts of 
continents, the table of the temperature of the ocean, in oixter 
to compare afterwards with these same results, partly hypothe- 
tical, those which observation alone furnished in the interior of 
the earth. , After the works oP Kirwan, we must notice those 
Of Cotte, Which are merely laborious, though useful, compila- 
tions, which, however, oiight not to be used without much cir- 
cumspection. A critical spirit has rarely presided over the re- 
duction of the observations, and' they are not arranged so as to 
lead to g^ral results. 

In dotting the actual state of our knowledge on the dist^ 
botion of heat, I have shewn how dangerous it is to confoum 
the results of observation with theoretical deductions. .The 
heat of any pennt of the glf>be depend^ on the obliquity of the 
sun’s rays, and the continuance of their action, on the height of 
die place, bn the internal heat and radiation oftthe earth in the 
middle of p. medium of variable temperature ; and, in short, up- 
im those causes which are themselves the eflfects of the rota- 
tion of the earth, and^the iii^ual arrangement of continents 
and seas. Before laying «th& ftiundation of a system, we must 
group the facts, fix the numerical ratios, and, as I have already 
pointed but, submit the phenomena of heat, as Halley did those 
of terrestrial magnetism, to empirical laws. In following this 
method, T have first conridered whether the method employed 
by mete^olo^sts for deducing the mean temperature of the 
year, the month and the day, is subject to sensible ertmrs. 
Assured of the accuracy of the numerical averages, I have 
talsced upon a map the isothmnal lines, analogous to the 
r^nqatg^ic Hues of dip and variation. I have considered them 
the earth in a horizontal plane, and on the 
of mountains in a vertical plane. I have examined 
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FoijfHEUi *. 

r»^ ^ •* 

X.j9[B illdstr^ous inclividtial, wUb an arrount <4 UKb^ X 

«tt about Id pro%cat you, was one of those cxtrat^rdiiwtry qtagl 
who, ahhough destined to lioitoiir tbeit country and theit" ag)e, 
have at tbdir outset had to surmount all the ohstados wl^h m 
adverse liMtuue {WeseOte to die firSt cfiTorts of genius. He 
ed up new paths in a aublime scionco; he saw atazs whose exisl^ 
pace was previously unknown, and extended dte boui^ai^ <4 
the vidblc bet^vens. S <()ported by dteliberaltty df a powetfol 
monarch, he devoted his hfc tQ«(nnKH;lal labours, and, lor 
years, tbc (ame of his discoveries has echoed throq^ all 
Burojic. , . * 

At the age of ninetcoit be was only a mmidan in the Hanto* 
v«tian Bis father, who had i nmacroua &miW tO|h)i{K 

port, was an able teaohet; of mme, and edueated five of ffia'tdj^lr 
dtl«n in hh> owh profhsticat. WilUa% hje Second non, who 'was 
ttffeessed pf a lively ima^pnat^ and elevated nnnd, left Mi* 
uve ^ty Bimover ht 1757 , and trent over to England, vrhere ihi> 
e^yoehaiy lidld out to him, the prospect of a hettev 
^ ^ded some years in tho county of ^fhatn, then at 
and soon o^cr was appointed dtredOy of music to tiif 

* * 

a tmA t» tlie Biqrsil Ai«dio«i> of ikasQces <f t)w lafatwts 
antoianMMSEenMaii'a 
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Octagon Cha|A?l at Bath. In thia situation he enjoyed a con- 
siderable income, arising partly from h^^s office, and partly, also, 
from his directing public concerts and oratorios. 

His talents were admired, his character beloved, and his man- 
ners esteemed ; and, in a coiuitiy where llie fine arts arc duly 
appreciated, if the conunon advantages of fortune h.id been liis 
only object of ambition, his desires would liave all been satisfied; 
but an internal power impelled him to higher destinies, — he was 
one day to extend the empire of science. 

The profound study of his art Jed him by degrees to that of 
goometi'v ; for there exist numerous relations between the laws 
of harmony and tlic theorems of mathematies, as has been prov- 
ed by many illustrious geometricians, trom Pythagoras and Eu- 
clid to Descartes, Huygens and Euler, 

Herschel, introduced by geometry to the knowledge of theo- 
retical astronomy, was seized w'itli aslonislimcnt and admiration, 
and felt as if transported into a new world. He anxiously de- 
sired to contemplate for himself those celestial phenomena wdiose 
laws tlic human intellect had been able to discover. It was 
then that he l>egan to coj)^truct telescopes, and undertook to im- 
prove their use; and as perftO.'crance in his resolutions was al- 
ways the dislingnisliing character of his mind, he accomplished 
these objects, and soon found himself ]K); 5 srssed of instruments 
superior to all that aTi art so difficult and ingenious had yet 
produced. Ilis first astronomical observations, winch bear the 
date of 1776, were fcillowed by a memorable* discovery whicli 
excited the public attention to tlie highest degree, — I mean that 
of the planet wliich lor several years has borne the name of 
Herschel. 

Tlie earliest observers of the heavens distinguished a small 
number of stars, which are continually changing their position 
with regard to the fixed slavs, and return periodically tp the same 
points of the sphere. The different durations of these revolu- 
tions of the planets were known and compared with each other 
from time immemorial, and to them is owing tlje period of seven 
days, the universal monument of the. astronomy of the ancient 
nations. The moderns bad made wonderful advances in the 
deScriptiqn and study of the heavens. Galileo, Huygens, and Hp- 
minitpie Cassitii, had oUscrvetl the first of the sccondaiy stkrs 
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which the planets carry along with them in their course ; but it 
w'as not discovered, till tfte close of the last century, that 
existed an immense planer^ beyond the orbit of Saturn, This 
discovery was destined to be the fruit of HerschePs labours. He 
pursued with constancy the enterprise which he had formed of 
examining Successively the various regions of the heavens, and 
of noting down all the remarkable phenomena which* occur- 
red- At Bath, on the 13tli March 1:781, while examining, with 
one of his best telescopes, the constellalion of Gemini, he ob- 
served a star, the light of wdiich appeared to him very differ- 
ent from that of the neighbouring stars, end somewhat to resemble 
that of Saturn, but much feebler. The perfection of the instru- 
ment permitted him to sec a well defined disk. Having con- 
tinued his observations, he discovered that this star had shifted 
its place, although its motio^ witli relation to the other stars 
was very slow, for it had been stationary during twelve days 
preceding. This observation was transujitted to Maskelyne 
and Lalande, and was confirmed at Paris, Milan, Pisa, Berlin, 
and Stockholm. The star was generally considered as an ex- 
traordinary cennet free of all nebulosity; and astronomers were 
occupied in determining the {3ar?iboIic elements of its course. 
The President^ Bocliard de Sarori, of the Academy of Sciences 
of Paris, and Lexel, an astixaiomcr of St Petersburg, who was 
in London at the time, v^ ere the first wlto discovorSd its circiJar 
form, and calculated the dimew^ions ()f the orbit. It was now 
no longer doubted, that HcrscheJ’s star was a new planet ; and 
all subsequent observations verified tliis unexpected result. Wc 
have here a striking proof of the perfection of modern theories ; 
for the laws regulating the motion of this new planet, were de- 
termined before it had accomplished the tenth part of its course, 
and that motion was not less accurately known than that of 
other planets which had been observed during so many centu- 
ries. Its distance from the suti is double that of Saturn, that 
is to say, upwards of 660,000,000 of miles ; its volume is more 
than seventy times as large as that of the earth ; it may be seen, 
in favourable weather, w ithout the assistance of a glass. The 
period of its revolution is about eighty-four years ; and its tem- 
perature, situated at the extremities of the known planetary sy!^ 
tem, is more than forty dcgrcfs below that of icc. Some idea ^ 
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ol its distknco Wn the earUx may be formed froih the fact, thai 
light, which travels at the rate of '70,060.miles in a swond, takes 
about txvo hcxui’s and a halt to come fjvxm it to xjs.* 

Hcrschel, and, previous to bis time, Dominique Cassini and 
Galileo, wished to give to the celestial bodies which they disco- 
■ yered, the names of the princes who had favourdd their la- 
iiours;' several astronomers have proposed the names of the first 
observers ; but the names of the I’ecently discovered planets hiwc 
not been dictated either by^ustiec or gratitude ; they have been 
drawn from the confused remembrance of fables that have be- 
' come uniiiteUigible. Thc^new planet received ii'om Hcrschel the 
xxameof die Georgiinn Sidus; while astronomers at first gave it 
that of Hersehel, but afterwards hesitated w5lh^ regard to the 
names of Cybele, Neptune, and Uranus, the last of which ulti- 
mately prevailed. 

Whcn.the motion of this planet was calculated, the points of 
the heavens which it had successively occupied during the pie- 
ceding century, could be pointed out ; and thus, on consulting 
the laxllcctions of preceding observations, it was discovered that 
.Ij'lanisteed, Mayer, and Uomonier, had f.inted out, in those 
very places, stars which are 'Oow no longer to be seen there. 
Their observations evidently i-efer to Hcrschel’s planet, which 
they had not distinguished from the fixed stars. 

The cosmhlogical opinions of Kepler, Lamliert, and Kant, led 
them to suppose the existc'nce of'|ui eighth planet between Jupi- 
ter and Mars. The compariwn^lhat had been made of the dis- 
tances of each planet from ftiat of Mercury, which is the nearest 
to the sun, suggested a similar remark. The discovery of Uranus 
rendered the idea much more plausible, and excited asti-onomers 
to new researches. The result was, that, in the great interval 
between Mars and Jupiter, and at a distance differing little 
from what had been indicated, there were discovered*fi3ur small 
.stars, which look like so many separated parts of the same pla- 
‘-netary bcxly, and which can only be peremv^ with tlie aid of 
"telescopes. These important observations were made about the 
cmrunoncement of the present century t we owe them to Piazzi, 
Cilberai and Harding. 

iv,» ^hie flStrmionrical labours of the music master of the Bath 
I' Chapel, tjie" perfection of his instruments, which were all his own 
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worlv^nanship, the singular circumstances of hif* life, the aids 
with which the arts )iad| furnished him, and the noble use to 
which he applied Ins leisure hours, were the subject of con\ersa- 
tioii in England, and throlighout all Europe. All thc'e details 
came to the knowledge of tic king. George the Third loved 
the sciences as the ornament of states, and as a pure source 
of* glory and public prosperity. He sent for llcrscbch anticb 
patod and realized all his views, and made him fix his residence 
at Datchett, and soon after at Slough, within a very short 
distance of Windsor Castle. 

The I’ctreat of Slough became one of the most * remarkable 
jilaccs of the civilifc.<d i\oi^d ; if was visited by illustrious travel- 
lers, llerscliel dwelt tin lo nub his family ; it was there that 
ho fmislied hj> long and intmordde career. The king interested 
liimself in all his reseat chcs, and fieqiiently wi^'hcd to augment 
tlie exponces proposed, in order that nothing might hjnit either 
the perfection or the dimension of Ins n\stnmientb. History 
ouglit to pr('Sel^e for ever the reply of this prince to a celebrat- 
ed foreigner who was tluinking him for the large sums he liad 
expended in furtluang the pi ogress of astionouiy. “ I pay the 
cvpeuccb of war,’’ said the king,«^‘ because lliey are necessary ; 
as to those of science, it is agreeable to me/ o prescribe them; 
their object costs no tears, and does honour human nature.**' 
'Ilcrscliel had secur^'i^ the assistance wf one of Iws brothers, a 
man well skilled in ihcorotical^ind practical niecl aiiics, who se- 
conded all his designs, directed the carpcnlcis in the con&truc^- 
tion of tlie kirge instruments, and, ^itli a rare sagacity, realized, 
almost as soon as expressed, all his biothci's inventions. Their 
sister, Miss Caroline, soon acquired a very extensive knowledge 
in astronomy and mathemaiicb. A lively and constant friend- 
ship, the desire of contributing to the glory of her brother, and 
without a disporitiou of mind peculiar to this extraordi- 
jjiary family, procured her unrivalled success in her studies. 
She digested and published his observations. We arc also in- 
debted to her for the discovery of several comets. She partici- 
pated in all tlic watchings a»d in all the literary labours of her 
brother ; and assuredly no astronomer ever had a more intclli^ 
gent, more faithful, and more attentive assistant. • , 

In this secluded retreat, adorned by the 6uc arts, and i»tiU 
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liore by peaccfaiid the domestic virtues, Hcrschel^ free from all 
cares, sunrounded by a beloved wifc(fand family, devoted to 
science, surrendered himself to the inspirations of liis genius, or, 
in other words, to an invincible desirli of studying nature and 
interrogating the heavens { and, U borrow the words of one of 
his most celebrated coteinporarics, it was from this ^.solitary vil- 
lage that the w'orld was instructed in whatever was most singu- 
lar, and, perhaps, most difficult to perceive in the heavens. 

he history of opticiil inventions, and of their progressive im- 
provement, is too well known to require any notice in this place. 
HerschePs telescopes are those that have been named Newtonian. 
But he never ceased to study th6ir properties, to vary them, and 
extend their use. Taught by long experience, he suppressed 
the plain mirror which produced a second reflection ; and this 
happy change, which was long before proposed by Lemaire, but 
difficult of execution, and only Applicable in large instruments, 
doubled, m a manner, the optical effect. 

He found, that, by exercising the eye in a gradual manner, it 
is rendered much more sensible to the impression of a weak light, 
and by this means he was enabled to magnify the images of ob- 
jects much beyond the limits ,at which orher observers liad been 
arrested. He detected two different properties which had not 
yet been distinguished, that which consists in ^gmenting the 
apparent din^nsion of J>odies, and that of penetrating into the 
profundity of space to discover^ objects which miglit have been 
entirely imperceptible. Iftultiplied examples leave no doubt re- 
garding the truth and strikki^ utility of this distinction. 

At length he formed the resolution of carrying the power of 
these instruments to the highest possible limits ; regarding less 
the circumstances calculated to facilitate their employment, than 
those which might augment their optical power, he constructed 
a telescope of extraordinary dimensions. It is indeed the largest 
instrument of this kind tliat has ever been made. 

Let any one imagine lo himself an iron tube, 40 feet long and 
IS inches in diameter, suspended beneath an assemblage of inclin- 
ed masts, and moved in all directions by a number of machines. 
The entire system is moveable round a vertical axis, and de- 
scribes Sb circumference of 40 feet diameter. A highly polished 
metallic Miirirpr, weighing about gOOO pounds, is introduced in- 
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to the tube, and tvhen the instrument is turned toward the hea- 
vens, this mirror rcflecta|the shining image of the stars. The 
observer is himself transported along with the tube in any di-* 
rection required, for lie is^ilaccd in a scat attached to the upper 
extremity ; the objects wliidti he observes are behind him, and 
he views tlwir reflected images. 

Ilerschcl discovered, with this telewope, two new satellites of 
Saturn ; they arc both nearer the planet than those made known 
by Huygens and Cassini. Never had the heavens been ob- 
served with so extraordinary an instrument ; and, it may be said, 
that the greatest phenomena displayed them*sclvcs under a nc>- 
vel aspect. The nebulosities, ^ose small luminous and irregu- 
lar clouds wliich may be i emai keel among the fixed stars, in va- 
rious regions of the heavens, appeared almost Jl to resolve 
themselves into an innumerable multitude of stars ; others, hi- 
therto imperceptible, seemed^to have acquired a distinct light. 
On the entrance of Sirius into the field of iHfe telescope, the eye 
Avas so violently affected, that stars of less magnitude could not 
immediately after be pcrceiAcd ; and it w^as necessary to wait for 
twenty minutes before the^e stai*» could be observed. 

The instruments, of which he bad previously made u^e, were 
less advanlagi'oiis for the observation of some phenomena; but 
it was more ea*sy for him to multiply them, and vary their modes 
of application. No a* momer had yc4 been able; to acquire so 
complete and so di‘-tin(*t a knojvledge of the phenomena of the 
heavens. For example, tlie ring of Saturn always ceased to be 
}jK?rceivcd when its plane was directed toward the earth ; but the 
feeble light which it reflects in that position was enough for Ilcr- 
schcl, and the ring still remained visible to him. 

An entirely new and very iiiiportaiit observation made by him, 
was ibai of certain remarkable points on the surface of Saturn’s 
ring. Frpm these points, Ilcrschel concluded, that this satellite, 
jemarkable for its singular form, turns upon itself round an axis 
perpendicular to its jilanc ; anti he measured the duration of ihi*! 
rotatory motion, winch is about ten hour^ and a-half. 

Not long before, a great geometrician in France investigated 
the same <piestion, and solved it by mathematical analysis, w'hich 
te also a very powerful instrument, and the most general oft all. 
M. dc Laplace demonstrated, that the ttilation of the ring of Sa- 
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turn is a necessary consequence of the general principle of gra- 
vitation. He deduced frcmi bis analf'bis the same duration of 
ten hours and aJialf, which the English astronomer afterwards 
found by direct observation. The liustory of scieuco presents 
nothing more wwthy of the attention of philosophers than this 
wonderful accordance of theoretical inductions with tlr* improve- 
ment of the arts. 

Ilcrsclicrs observations are so numerous and so varied, that 
we cannot here attempt any e\]X>sitlon of their subjects. IVIost 
of them have been confirmed and reduced to peifect ceitaintx 
The instriimeuts which he useil,^and which possess "O many re- 
markable advantages, are, however, liable to difficultic*' which 
limit their utility. His largest tcloscojics ought alwajstobe 
considered rather as instruments of discovery than as instiu- 
ments of piecise measurement In this leqKct they arc iimoug 
the most perfect productiouc of human ingenuity. 

Wc shall now sp(?[ik of IleiscIiePs views and expeiimeiUb le- 
lative to the physical piopeitics of the solar lays From a long 
series of obseivatious m.ule v\ith jx/weifiil telescopes, he eon- 
eluded that the light does not emanate uom the body of the 
bun, but from certain sinning rn<l phosilioiic clouds, which are 
produced and developed in its atmosphere. He thought thal 
this irameiibc ocean of light is violently agitated in its whole 
depth ; that, when it is broken up, wc perceive cither the solid 
mass which is not so Juminons, oi; Us volcanic caviti^’s, and that 
this is tlic origin of those black and variable spots which arc seen 
on the sun'^b disk. Their extent is often much greater than the 
whole surface of the terrestnal globe ; they dii>apj)ear when a 
calm is rc-cstabli^-hcd in the solar atmosphere. It is well known 
that these spots, fiist observed by Galileo, led to the discovery 
of the sun’s motion around its axis, i^nd shewed that this motion 
ib accomplidied iii twenty-five day^i and (n-half. 

The new improvements in optics afford a very unexpected^ 
means of determining, whether it be true, as Herscliel irnagiiiuxl, 

* that the solar light docs not issue from an incandescent solid or 
fluid. In fact, when such a bcxly, raised to a very high tcmiio- 
ratine, becomes luminous, the lays which it gives off* in all di- 
rec^iAns do not cpme from the outer surface only, but arc al- 
so emitted like the rays of heat by a multitude of material pointb 
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placed beneath the surface to a pertain depth, cxft'cmely small 
it is true, but acUially exiting. Now, such of these rays as 
traverse the envelope of the heated mass obliquely, acquire and * 
jjrescrve a peculiar propcrt|^ which can be rendered sensible by 
experiment ; they are polari/dfi. Hut if the same mass, instead 
of being rendered luminous by its proper temperature, only 
covered with an extended flam*', vhieh is the source of its light, 
the rays then do not possess this property. 

Wo have, therefore, been enabled to submit to this singular 
tost the light which the sun sends to us. M. Arago, the autiior 
of this beautiful e\p(‘riment, ancyby \vho-»e labours natural phU 
losophy and a*>.tionoi ly have often been cniirlieJ, has in fact dis- 
covered, that the solar even when transmitted obliquely, 

are not polarized. It is theiefoi )bvious, tlial, in regard to this 
point ot‘ the question, the opinion proposed by IIciscIhI would 
be immediately deduced fioni tffe 1 ilest discovered properties of 
light. His researches, also, regarding tlie muiual \ at ialions of 
the solar heat ha\ e excited the attention of philosojdiers ; and 
we shall soon bo in possession of more accurate information oa 
this subject. In several eountiies, and esjK'eially at the llo\aI 
Ob‘<ervatory ol France, it has bc^n icsolved to eolJecL and to 
publish every year accurate* observ.itions with rc^jxxt to the ex- 
tent, the progress, and disa}jpcarancc of the solar spots. 

We have now tomcntl the mcmorabfc oxjicriments of Her- 
sclicl, which have given a new^ development to tlic physical 
theory of the suifs rays. In studying the nature of that star, 
which had become with him a hlibitu tl subject of uuxlitation, he 
employed variously coloured glasses for diiiilnishing the intensity 
of the light. He tlius had numerous opiKn'tuiuiics of observing 
to what degree the hitcr[X7siUon of these glasses mod ificMl the 
Iicat or light. It was not in the nature of his mind to stop at 
superficial Remarks. He tlicrcfbre undertook a series of varied 
eiperiments, and general physics w^as enriched with new and 
important facts, which have been fully confirmed by subsequent 
observations. It hod long been discovered that the rays sepa- 
rated by the prism, and forming the solar spectrum, do not pos- 
sess tlic faculty of heating the terrestrial bodies to the same do- 
grcc. This opinion had been verified by experiments made In* 
Italy tod France. 


V 
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In tracing*the origin of this question, we find it ki the writ- 
ings of a celebrated woman, whose ilime belongs to the literary 
history of France. Emilie du Chatelet, previously to her tranb- 
lating and commenting upon the w(>rks of Newton, had sent a 
physical memoir to the Acadcmjf of Sciences at Paris, and at 
terwards embarked with Euler in the examination lof one of the 
greatest objects of natural philosophy, the theory of fire. In 
this memoir of Madame du Chatelet’s, which was printed in 
1738 by order of the Acadciii}^, the illustrious author proposes 
to collect a sufficient quantity of homogeneous light to prove 
"whether the diflercntly coloured primitive rays have not also 
unequal degrees of heat ; whefher, as appears to her to be very 
probable, the red raj, for example, docs not give more beat than 
the violet ray. The writer adds, “ the esperiment dfserves 
to be tried by those philosophers who may examine tliis es- 
say.” yhc idea here expresseiTwas proved correct, as we have 
said, by the observations of Landriani and Rochon. Ilersche!’’® 
experiments on the same subject not only afforded a coinplt tc 
solution of the question, but led to entirely new results. He 
measured with precision the thcrraometrical ellecls of tin' seven 
unequally refrangible rays, •and found th t the red rays con- 
tained of themselves more heat than all the others together. 
The impression on the tbermonictcr rapidly lliininislies from 
the red to rfie violet mys, which are placed at the other extre- 
mity. The principal feature qf' Ilerschel’s talent was an ex- 
traordinary disposition to consider the same object with unre- 
mitting perseveiance, and under every point of viiw. On re- 
peating his experiments on the solar rays, he wished to deter- 
mine the limit at which all sensible impi'cssion of heat ceases, 
anil the point at which the imjires^ion is strongest, Wliilc en- 
gaged in this investigation, he met with a very unexpected re- 
sult ; he saw tliat the thermomctrical effect continues beyond 
the red rays in the dark space bordering upon the spcctrqjgi, 
and it was even in that unilluminated space, and upon the pro- 
longation of the axis, that lie found the point where the heat 
communicated is the greatest. The situation of this point is 
found to vary according to the circumstances of the experiment ; 
Jjflt, be this as it maj , it is certain that this mixture of rayti 
which the same star tfansmits to us, and which the prism re- 
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Tracts iinequally, and divides into coloured elements, contains, 
also, an invirable heat, wh|)se action may be rendered sensible 
and may be measured. 

The same observer furtbir proposed to himself, to discover 
what are the rays which possetss the power of illuminating bo« 
dies in the hjighest degree, lie found, by a particular set of 
experiments, that this property belongs to the yellow rays, and 
that it diminishes with considerable rapidity, as we pass from 
these rays to either extremity of the spectrum. 

These singular discoveries excited a lively interest in all the 
learned societies. The existence of an inv|{|ible radiating heat, 
mingled with the solar light, wa^isputed. The discoverer was 
himself exposed to contradictions which exceeded all the bounds 
of literary criticism ; but that great philosoplior having given 
the necessary explanations, kept silcnce^n the subject. His ex- 
perim(‘nls were repeated in E%lancl, Germany, and France, 
under the eyes of the most expert observers in Europe, and the 
truth of the results was universally recognised. 

It ha])pGiied, also, that the distinction of the coloured rays, 
and of the invisible heat which /le sun transmits, gave rise to the 
discovery of another not less rcmarljable property of the light of 
tliat star. Hie intensity of the chemical action of the different 
rays was made t^io suliject of obsen’atioii, and it was found that 
this action also, like that of the heat, subsists in an utiiHuminatcd 
space, but at the ojiiiosite extremity of the spectrum beyond the 
violet rays. We meiely mention this experiment, as it does not 
piopcrly belong to our subjc'ct;* aAdit is enough for us to add, 
that, at the present day, the existence of invisible rays of heat 
mingled with tlic sun’s light, can no longer be questioned. It 
w^as chiefly in this that the discovery announced by llerschel 
consisted. It seemed as if he were ilcstincd to discover and 
render sensible objects and properties, whicli had eluded the re- 
search of all other observers for a long scries of ages, 
"^Although our planetary system occupies an extent of 
twelve hundred millions of miles, it may yet be said to form but 
an imperceptible point in the immensity of i^pacc. Thus far has 
the genius of man enabled him to penetrate into the vast regions 
of the universe. lie has seen innumerable suns beyond the na- 
tural limits of his senses; for the divine intellect from wliich his 
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reason cmandtes, has given him tlic {wwcr of forming, as it nvoix*, 
new organs for himself. From fllmc immemorial, sensible 
changes liave been observed in the colour and brightness of se- 
veral stars ; new stars liave been se/li all of a sudden bursting 
forth into brilUane} , and, like ignited bodies*, gradually fading 
and disap})earing, iiaMiig, perhaps, been eonverUHl into unitliuni- 
nated orba, and for ever vvithdiawn from our view\ The pro])er 
and always extrcinoly slow motions of a jn'etly large number of 
stars have been obser\cd, or the alteinatiug and periodical va- 
riations of some of tliesc bodies. A move perfect knowledge of 
the history of the lieaven*. is ^thout doubt reserved for the ge- 
nerations to come. We can oiny, at present, hope for fixed and 
accurate results, like those of planetary astronomy , we arc con 
fined to the description of the present state, and tlic distinction 
of the general character's of phenomena. The invention ol te- 
lescopes^^, and especially IlersclYerb uLserx ations, have given a 
prodigious extension to this branch of celestial pliysic^ 

We shall not here enumerate all the cosmological mow^ of 
this great astronomer. The exposition of so exlensi\e a thriny 
would exceed the limits assigned to ns ; l)ut we shall pant out 
some of its principal featurw% He lani s in the first class the 
stars which he names isolated, that i>, Mich as are scparatetl 
from the oUicrs by iiiimense intervals, and do*not apfwar sub- 
ject to a mutual aclicKi, whose effect is appreciable. He liicii 
considers the double or triple #tars, or the more complex side- 
ral assemblages, whicli are systems of luminous bodies, tvident- 
ly approximated and roU^ned by^an existing cause, and move 
together round a coninion axis. 

He next passes to the description of the nebulosities, or those 
milky-looking and confused .sp)ts irregularly scattered through- 
out tlie heavens. He chiefly observed the Milky Way, wliich ho 
considered as a single nebulo.sity formed of many jnil lions of 
stars. In it he saw more than fifty thousatKl traverse the fi^ld 
of his telescopc^n an hour. All these stars arc distributed in a 
juiultitude of layers of great extent, in length and breadth, and 
bO suj)erimj)o&ed, that the thickness of the system is much 
smaller than the other t\vo dimensions. TIic stars which ap^icair 
to^us to be the brightest belong to the Milky Way. This is also 
the case with the sun, \he centre of our planetary orbits, and it 
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is for this reason, that, being placed lu the interior of this nebu- 
losity, wc sec it as a zone * Inch divides and hurroiinds the he<i- 
vens. Hic fir«t origin of dicse views occurs, if I mistake not, 
in the Mnitinga of Kant, and afterwards in those of Lambert, 
one of the most celebrated gcoinotrieians of Germany. But ITer- 
sehel, to wWbm these works were unknown, did not confine 
himself to general considerations. He deduced from )wsitive 
and multiplied observations that evplanation, which had been 
entertained by the celebrated philosopher of Keenigsberg, and 
tlie academician of Berlin. 

lie distinguishes anamg the n^bulosirics'*tho&c which power- 
ful telescopes ix*sob e into a multitude of separate stars, those in 
which one or more riiining centres arc observed, and those 
wdiith he names planetary, of »i mor(' defined spherical form, 
and a more homogeneous lustr^ H^kflhews the singular varie- 
ty of this order of plK'iionicna, most of wliich were^hijtbre un- 
known. His catalogues contain more than tw'o thousand nebu- 
losities, some resembling the Milky-Way, otheis r)pen in ilio 
middle, and of an annular figure, but the greater part under Uie 
most diversilted and irregular forms. Lastl}^ He added a mul- 
titude of observations to those thift had alicady been made on 
the stars wliicli are colouri'd rod, blue or gieen, or which pre- 
sent shades of these colours, and prinupallj on the double or 
multiple stars. * ’ 

If one now^ considers the whple of lljeso facts together, lie na- 
turally rises to the idea of a rare ^aiid cliftiise luminous matter, 
of which all the celestial bodies liav^ been formed. Tliis mat- 
ter, diflu'-cd tner every part of thq universe, is very une- 
qually condensed there. It is still in the state of vapour in 
many nebulosities, and in the atmo^pliLrcs of the comets, which 
arc so extended and so variable. The jirinciple of gravitation 
does not act on the bodies of the planetary .system alone ; it is 
y'*' 2 senl in all points of space, atid always opposed to the expan- 
sive force of heat. It is conceived that universal attraction may 
have gradually united these luminous vapours ; that the shining 
centres, w^hether single or multiple, thc,groupc<t of stars, and the 
solid bodies, arc foraiiHl of them. These effects are not equally 
{Sensible 111 the different stars; they are much advanced in soAo^ 
very vvefak in others, and tend tp manifest thtmselves more and 
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more, 'Lastly, the same causes keep, up among all these bodies 
immense motions, which their extreme distance scarcely permits 
us to distinguish, . 

Such, in so far as it is possible to express them in a few 
words, are the cosmogonic views of Herschel. The illustrious 
author of the M^canique Celeste has arrived at sitnilar inferen- 
ces, by following a path directly the reverse. He has seen in 
our system of planets and satellites, striking indications of the 
origin of these bodies. He considers them as formed at the li- 
mits of the sun’s atmosphere, gradually condensed by the at- 
tractive forces, and the loss of ijadiant heat. Thus all tlie funda- 
mental circumstances of the planetary system are naturally 
explained. There is no opinion more in conformity with the 
present state of science; it accounts for all the phenomena 
known. 

The c;.Iestial bodies, therefore, which are least distant from 
us, present, with great precision, the general characters M’hich 
they retain of their origin ; they appear to have been produced, 
like all the great phenomena of the Heavens, in the bosom of 
those luminous vapours subjected to the two contrary actions of 
gravitation and heat. 

I shall jjtjt undertake, gentlemen, to fix your^ attention to the 
various parts of this vast picture, to cotnpare the distances of 
these stars fi'ora those which we^are able to measure, to compute 
the years that must havf^* elapseid before their light reached us. 
Here the numbers, the times, and the spaces, want limits ; the 
most comprehensive mind^is unable to form a conception of the 
immensity of the univarse; it only attains it by rising to 
thoughts of an order still more sublime. This reflection brings 
us back to the sentiments which Herschel has frequently ex- 
pressed, and which the contemplation of the wonders of the 
Heavens constantly forced upon him. In each ofi the great 
phenomena which he observed, he found the impress of an elesi 
nal and creative wisdom, which rules, animates, . and preserves, 
and which has given immutable laws to all nature. 

Let one now represent to himself the picture of an e^itire life 
devoted to the fine arts, and to the description of the Heavensi 
in theeariy period of his life Herschel struggled agairii^t fortune 
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and subdued her. His glory was increased by ’all that the 
chance of birth had refusea him. 

The arts introduced him to the sanctuary of the sciences ; 
he improved o})tics ; he unAei't(K>k to describe the natural his- 
tory of the heavens ; he saw iTew stars at the extremities of the 
planetary worfd, the extent of which he doubled. 

He contemplated innumerable phenomena in regions where 
tlie eye of man had never before penetrated ; he studied the na- 
ture of the sun, divided its rays, measured their brightness^ se- 
parated light from heat ; he saw the effects of gravitation in all 
the depths of space. To no mii^was it given to make kriowii 
to others so great a number of new stars. Whatever the uni- 
verse displays of what is immense and imperishable, tvas the ha-* 
bitual object of his contemplation Such were the occupations 
of his mind ; let us now notice the^^ggailiffients with which they 
inspired him. 

He lived in the heart of a nation which, above all others, re- 
gards the glory of its great men as public property. He enjoy- 
ed pure happiness in the bosom of his family ; his prayers were 
answered by the success of his son, and he heard the public 
voice repeating tlie just and soothing expression, which may 
here be applied to so many others, Ilcrschel leaves a son worthy 
of his father. \ benevolent prince had wished to be acquaint- 
ed with him, and from tbn* moment decktred himself his pro- 
tector and friend. His sister fiirolinc Herschel, in admirable 
model of disinterestedness, gentleness and perseverance, devoted 
her life to him. For more than forth* years she assisted at all 
his watchings, collected all his thou^ts, transcribed with her 
own hand, and published all his works ; nor could she permit 
any other to have this charge committed to him. She wrote 
and preserved those immense registers which Herschel left to 
bis son, ii\ which are faithfully deposited from the year 1776 
£ll.his observations and experiments, — a truly noble and glo- 
rious iii^icritance, which i.s at once the monument of a sublime 
science, and of die most affecting friendship. 

Astroj[iomy and physics will long find in these records a fer- 
tile source of compaiisons and discoveries. Thus the influence 
of greatpen stretches forth into futurity ; and it is not at thKis 
death iKat all the fruits of their lahoufs can be appreciated. 
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The physical picture of the hc»avcn» traced by Ilcrschcl, will 
be compared with recent observatioti%, and the changes will bo 
remarked wliicb a long interval may have produced Already 
striking consequences present them ches to the niindy but time 
alone can devclopc them ; and they will onl} become manifest 
after a great number of ages 

Tlien entire revolutions will be accomplished, our successors 
will adniiio other phenomena and other stars; a part of the 
sjnciticlc of the IIea\ons will be changed; but at those remote 
epochs till mcnioiy of Ilcrschcl will still be fiesb- 

lit dud 111 the oiglity-fourth }ear of his age, without infii- 
niities and without pain* Ills name, confided to the giateful 
sciences, i^ forever piescrved fiom oblivion, — they ci own it 
with immortal glory. 


Discfiprion of a NiXi. Mapiutual hhsfiivuni {proposed to he 
(alhd the Sohn CompuhS oi Hthastion)^ xoith some Oisc;- 
vations 071 sulijteis intivmfcli/ t»r itiiofflptonnulul ikiOi Ihi 
phencmicna H CJihibiis. Hy MauIv W vTI, »q Menibii of 
the Wernciian aNatural flistoiy Sot ty. C’ommunicated by 
llic Autlior*. 


X HE effect of the eun upon the eaith, and on all the animate 
and inanimate CM >tenccs that tf/ontanis, has seldom or novel 
be»en over-rated, but, perhaps, hiiheito, has liecn in many mmoi 
instances uiidcr-i ated, or /nliivly ti.vci looked It is long, indeed, 
since the grimd influeiiyc the sun c'xc^rts on the planetary sys- 
itMij, and the general and sinking changes it jiroduces ujxai tlie 
world, observable in the seasons, the tides, the tradc-vnnds, the 
diurnal jrevolutiona, liave been made objects, of investigation 
and calculation, whilst its le‘s« ostensible, though, p^Thaps, not 
les- important imjiulses on animal organisation, plants, cheiiuifll 
iliengc'^n and delicately formed instruments for mete (yol<»gual 
ubsfivations, have l>ec‘u comparatively the subjects ol modern 
leseauh. t 
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oh^oi viug, uj particular, the daily variation ol the baro^ 
tiicli i and ihc magnetic iiuccUc, and remarking that a similai scries 
ol* alternalc chaiigi's was more or less obwvablo in every insiru 
mciit capable of indicAting a siobt alteration in the iniprcssious 
made' on tin ni^ as tiie bygiomcter, a^thrio'icopc, photometer, &c. ; 
ami that tlk v diinnal changes boiea proportionate relation to the 
latitude in wljuh the iiistriuncnts \vcrt placed, or to the digrces 
of solai in/liuncc that might ovist in the* regions in which they 
w vie Used, and of ^vhith the} would ])ai take ; and liom noti- 
< itn\, in ccancidenec with these movement 'i, the d.uiv c \j)anMou 
.tud eontiar liue of the petals and Joavisof most j)lajit^, and lliat 
iIk diffiiont ‘-ptfle^ vit the helioti opium and chrysanlhcnium 
I'liiied then corolki louiid tow aid the sun for man} hours du- 
ling till da\\ when the atino^phcie was tljji^r, 1 could not help 
.ojH ]'nhfh>, loi a long tiim pas«pw«»t,ai what w as tho 4 partially 
»'\hil>jlcd h} sonic instniments^ and inoie pvi fci tly bj co* 
loll' ol phiU^, might bv su'l mote tkarl} •‘b^ vn, bv an instru- 
meni (ootiuaid upon priiHipU' neaiU similar to the laws 
winch f< »u]j ili( c niotion-^ in ]>’ i 1 , and tb.it one might be 
loiinuK ihat wo Id, when s‘i'*ptndi«L in(>\e to tin siiiA appa 
lent ( lu) n*, 01 rli It would iioin the atli acting or repelling in- 
fliuntv. ol the -lokw 1 i\ , stand 4ill, in opposition to the diurnal 
ie\<»itinon id tin I'litli ^ ^ 

ira\ing an oj'pciiniiiiv, nt*t pnng, of making some simple 
cxpeiinu Ills in pui nut ol what had bccMne with me ratlier a 
pb'isibli idea, Iconiiiuiuel, hy#at feim it mg to trace the gene- 
ral I'onnei lion that a pjicai to ^nbsi^l Ivween the soUi rays, 
cleetiiiit} , maguclisin, au%* the radiatioirol caloric, in as far as 
they had any rcfeieikc to the object J had in \iew; to maik 
their natural liflct on plants, and to oliserve if metals, or other 
'substance*', wlum placeil in favourable circumstances, were not 
susceptible* of* similar imjire^sions from those general agents, at 
53 b fur as to indicate by their motion when suspended, the 
same attr»V'tion or rejmlsion, in respect to the sun’s iidlucnce 
ihat the ddly alteration', in the [positions of the corollie of plants 
evinced. , 

In the course of those investigations, I observed, aniongs. • 
other thijjgs, (which it would be unnecessary heie to detail, 
oc los/LH—nccLMBLtt 18‘27 •• It 
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that the leaves, petals, and stamin t of all plants, were, when 
growing, strongly attracted by any good electric, when it was 
rubbed ; and that, particularly, when any of the precious stones 
that were transparent, were rubbed and presented to the leaves 
or petals of plants, that they sprung to it, and stuck to it, as a 
piece of iron to the magnet, and they remained attached to it as 
long as tl\e electricity was retained by the stones * ; sometimes 
half a minute- 

I also found, that all electrics attracted the magnetic needle 
in proportion to their powers of retention, and that, consequent- 
ly^, the magnet attracted all c’ectrics when charged with electri- 
city ; and that all feathers of birds, hairs of animals, and pistils, 
petals, and stamina id' plants, were strongly attracted by elec- 
trics ; and when in (contact with any body lliat retained electri- 
city, wer^' more or less dby the magnet ; and that, there- 

fore, they might all be considered, in a certain sense, natural 
magnets, -being all attracted t(», or attracting, light, caloric, 
electricity, and the magnetic fluul- 

In illustration of these observations, I would mi'iition, tltat 
when a piece of wax or amber is rubbi d, it attract^ the compass 
needle. A Brazilian topaz will attract the magnetic needle if 
only once or twice passed over a piece of ivoidleii cloth. If 
rubbed a/cw seconijs, it makes the needle move round on its 
pivot, in the same manner as a magnet would* The topaz, 
amethyst, and sapplmx*, alsoj when rendered electrical by fric- 
tion suspend small piea^s f»f iron or steel A topaz of an inch 
square will suspend si># common* sewing needles horizontally, for 
an hour or two ; and^lf this is frecjuently repeated, the stone 
being rubbed for half a minute or so each time, the needles ac- 
quire the magnetic property ; and if they are placed gently on 
the surface of water, so as to swim, they will all arrange them- 
selves parallel to the magnetic meridian ; this polatity they seem 
to lose in a day or two. ^ ^ 

If a piece of clear amber, of an oblong shape, be sjAyccted to 
rapid friction for lialf a minute, it will, when made lo swim on 

. * The conducting power of living plants, in fiivouring the rj^ikl dlKlribu- 
• tion of electricity, has been rcekonecl three niilliona of tiniL-s. greater than 
. that of miei\ I Hho\ihi conceive from this fact, lliat the conduAmg power of 
living plants was too highly rated** ^ 
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, Htill \vater, indicate polari^^ by pointing according to the mag^ 
nctic meridian. Fcatheri^ hair^ and the pistils of large plants, 
as the digitalis and antirrhinum, appeared to me, when treated 
in the same way as the neel^s, to indicate a similar disposition. 
If the downy part of feathers, fine hair, or the large thistle 
down, is laM#upon an electric, after friction, the .parts that pro- 
ject beyond the sides of the electric, are considerably attracted 
by the magnet. , 

All electrics evince polarity, and those that have the power 
of retaining electricity long, demonstrate this, by pointing north 
and south, if formed into an oblong, and made to swim by 
means of a thin piece of cork on water, after being excited to 
an electrical state by friction. I'he tourmaline, ruby and brazi- 
lian topaz readily exhibit this. 

The affinity of iron to all the inir vy^^jv^blc substances seems 
grealer than that of any other botlyK electricity, galWhisniifl heat 
produced by percussion, and coloured light, rendering the iron 
magnetic ; and the magnetic property, when once acquired, con- 
veying such a sensibility to the metal, to all the impulses of 
these bodies, that I found, when ci number of small needles were 
rendered magnetic, and so placed as to traverse freely, being 
connected together at small distances by any light substance, 
and so arranged In reference to each other, that none of the 
needles could shew its tendency to the pol^s of the Airth ; they 
then indicated, by their motion^ ,the impressions they received 
from the sun’s rays, the radiation of' caloric, and the other sub- 
tle bodies alluded to; but this* will easier apprehended by 
stating the following experiments. y 

Twelve or fifteen needles (of the size marked No. 10, used 
for sewing) were rendered magnetic, and stuck into a thin cir- 
cular slice of cork, of an inch diameter, at the distance ofpne- 
sixth of an inch from each oilier. The heads of the needles were 
so" fixed into the piece of cork, that th(?y stood perpendicularly ; 
^(1 all the points being south poles, stood uppermost. The 
cork wasvihen placed on the centre of a surface of water, feet 
in diametbr. The needles, in this situation, being prevented 
from evincing any polar attraction by their perpendicular posi- 
tion, were attracted by a moderate degree of light, heat, or eleb^ 
tricity, /but were repelled by the more powerful impulses im- 
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partofl by the concentration of any o| ihebc bothos. When the 
rays of the sun were collectofl into a focus l}y a lens, and made 
to impinge on the needles, they moved rapidly on the water 
from the solar beam. The same c^ect was produced by a picct' 
of metal lieatcd, and held over the |)oints of the noodles. Eleo- 
tricity also •^corned to attract or repel ihem^ in proportion to its 
force. 


1 also foLUid, that, if the small seeds of jJmiis are dried, and 
laid upon any good electric, which has heen smartly rublx'd, 
and the poles of a strong hoise-sluH magnet is moved slowly 
over the ituh, they will spring from tlie electric to the mzignet 
more icadily than to an) othei body not magnetic. 

01)scr\ing, therefore, a eonsideiable similarity between the 
efiects of all these imponderable bodies on planU (the petals of 
which contain iron), a* ^ iron, 1 ibrnied a ihm piece of silver- 
platcji cof)j>er into the slia}>o oi the caly\ of a flower, and fitted 
a thin circle of coiK to the edges of the ec»pper cup. lulo this 
circle I fixed twenty needle'-, highl> magnetic, at equal distan- 
ces from each other, m the foun of the cMcnded radii of the 
circle (as repre^^ented by the first sketch), with all their south 
poles pointing outwards, faid then ik’IIi poles directed to the 
centre of the circle, (destroying by tins arrangement then* power 
of indicating their polaiity, in rcspc‘ct to the earth). I suspend- 
ed this by a very delicate filament of ‘•ilk, from the (cnlre of a 
gla^s cover, excluding any curccni of air, by fixing ilic cover to 
a smooth board by wmx. I cx})oscd this star of needles to llie 
influence of the solar ra^ s, and continued first to revolve, and 
then to vacillate, forylie most part of the day ; exhibiting, 
however, Achen it ceased to revolve, a movement corres|)ondlng 
to the position of tlic earth in reference to the sun, as the sun 
was^ always found opposite to tlio centre of the arc of Aibration. 
After rcjicating the expciimtnt for lour or five days, the vibra- 
tions diminished in the extenrion of the arc they describixl,; an^ 
tlie movement corresponding to tlie rising and setting of die 
sun was more regular and certain. I'hc first comUinatiun of 
this sort Avhich I made was very light. The next I formed in- 
tentionally of an ounce weiglil, to* mark the extent of the influ- 
^cncQ of the solai ray-.. It was formed in the bame ;nanncr as 
the first, with the addition of a circle of isiuc round i\re, copper 
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tsup, which I conceived night possibly increase its sensibility, 
by creating a slight degree of electricity or galvanism. TWs 
combinaUon of metals also moved regularly to the apparent.' 
motion of the sun, and contfaued to vacillate as long as the rays 
of, the sun impinged upon tlm metals ; the vibrations diminish- 
ing and ehcreasing with the sun’s altitude, lieing greatest when 
the sun was near the meridian, and decreasing as the number 
of the degrees decreased that the sun was above the honzon. 

The next form of the instrument ! tried, was twcnty.-fiye 
needles fully impregnated with the magnetic fluid, fixed into a 
mrcular ring of cork, of about three inches diameter. They 
were placed at equal distances i^und the circumference of the 
circle, with their north and south jiolcs placed outwards alter- 
nately. This circle was affixed to a light slip of wood, five in- 
ches long, and one-fourth inch broad. l>y,-<r piece of copijcr-wire, 
of a semicircular form, the extremities ^ which pa'Ssed through 
the opposite sides of the cork circle ; and the slip of wood was 
attached to the centre of the wire. Into the centre of the bar- 
of wood was fixed an agate cap ; and the whole traversed like a 
compass needle upon a fine steel {>oint, the bar of wood being 
equipoised by a small weight at thosotlier end of it, equivalent 
to the weight of the needles (as represented by fig 2. PI. I.) 
This instrument was placed under a glass coverj of a conical 
shape, and secured from ary pas-sage to the air. . 

When first exposed to the syn’s rays, the instrument con- 
tinued to revolve upon the pivot for ‘several hours, and then 
settled with one side of the cirtflo ‘pomting toward the sun, in 
such a position that onc-Jialf of the eternal part of the circle 
was illuraihatcd by the solar beams, and onc-hsdfof the intcraal 
part of the ring. In this situation it continued to stand still, in 
opposition to the diurnal motion of the earth, till the sun sunk 
beneath the horizon ; the points of the needles on the edge of. 
the circle pointing always to the sun, so that the solar rays fell 
“In a di'rccliort nearly parallel to the plane described by the star 
.<jf needles. 

This instrument (like all other magnctical instruments that I 
■have made experiments upon) accommodated itself to the pecu- 
liarities, of its construclion. For the magnetic needle, when 
plfMBed in any silualion that may be termed new to it, in reject 
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to the influeiicc that may affect it, ai^gf^ays indicates a greater <jb« 
gree of disturbance during the first experiments that are made 
upon it, than it does after being subjected to a repetition of 
them. In a few days, therefore, jjns instrument ceased to ro- 
\olve for such a length of time ; knd after being exposed to the 
solar rays for five or six days, only revolved for »few minutes, 
when first it met their influence, but continued to remain sta- 
tionary, while the pivot moved with the earths as long as the 
sun remained unclouded. Towards the sunS meridian altitude, 
however, when the thertnometer was high (about 70®), as if sur- 
charged by the solar rayb, it sometimes vacillated a little, or 
turned quite round, but rested in its usual position ultimately* 
I found this instrument extremely sensitive, quickly indicating 
by its motion an increase of heat, light, electricity, galvanism, 
or a change of coloui^‘T\jl]fvhglu that shone upon it. It moved 
readily to any electric, when very sightly rubbed and held near 
one side of the Circle of needles ; and to all the prismatic co- 
lours, and particularly to the solar beam, when concentrated by 
a lens, and passed through coloured glass or silk The violet 
and rod ray had the gicalest effect upon n. 

When a piece of scarlet dark-blue or purple coloured velvet, 
of a circular shape, is placed o\er the fate of the instrument, so 
as to cover the needles, the sensibility of the instrument is great 
ly increased. 


When first placed wjili a of purplc-vclvct across the 
needles, in the suu% rays, it continued to ro\olve nearly ihe 
whole of the day, moving always^ in the direction from cast to 
west by south, in the Oi^rsc of the sun\ apparent motion. It 
was attracted by A piece of coal or wood, ignilcfd to red heat 
It moved also 10® or t6 the light of a single candle, held 
close to one side of the circle. All these experiments were 
made when the instrument was inside the gl4ss-*%ll, and the 
bcxlics iiffecting it outside. ^ 

The same plienomcna were I'xhibitcd when the neecHcs W0rc 
idl placed inside of a circle, all their pCints nearly meeting ht the 
ceoire, and no pait of the needle appearing outsi<|c the circum- 
lerencopf the ring When suspended, U turned always otui 
flde of the circle to tlic sua * 

♦ 

^ 'Tbate »pwimvot« May atitl June 162?. '' . 
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One circle of needles, afexed to a small bar of K^ood, aj^ears 
to be the best for making lexperiments with ; but the most pre- 
ferable form of the instrument for shewing the influence of the 
sun simply, is to affix two cycles of needles to the bar of wood, 
one at each end, in a pcrpShdicular position As the circles 
always turn ibeir edges to the sun, the bar of wood in this form 
will be diiected to the sun, or to the angle of incidence described 
by its rays. 

In constructing the solar compass, the wood should be of the 
lightest kind, as willow or British Pr. An agate or ruby cap,' 
and a fine steel point, are requisite to fadlitatc the traversing 
of tho instrument, and fine kng sha|>ed needles should be 
used. 

Magnetism is easily communicated to the netvUes, by two 
magnetic bars, in the usual way. A papgr-full of needles, con- 
taining twenty or fifty needlcai^»<^ be used, a% the magne- 
tism can readily be conveyed to the needles at once through the 
paper : tliis can be performed by one holding down the pa- 
per with the needles, by placing a knife or thin slip of wood up- 
on the centre of the paper, and drawing tho bars along it about 
tw'cnty or tbii ty times. If they arj rendered sufficiently strong, 
they ^vill spring asunder as soon as the paper is opened, simiW 
poles being in oontact. It is necessary that the needles should 
be fully impregnated with the magnetic |luid. 

A piece of clear ambei, formed into a convex lens, if fixed in- 
to a circle of cork, and suspended, by^ny fine hair or filament, 
under a glass cover, will also b® so arrested by the incidence of 
the solar rays that it will cohtinuc tqigresent its surface to the 
sun, if unclouded, as long as he is visible abote the hori>£on 
And if, in addition to the lens, there is added a few small bars 
of amber, attached horizontally to the edges of the circle, it ra- 
ther increases its aptitude to exhibit the solai influence. The 
amber I exposed to the beams of the sUn, in this form, never 
"^ceased to vacillate a little the whole of the day, the sun’s posi- 
tion, however, being opposite alway«« to the centre of arc of 
vibration. 

The power of the solar compass does not seem diminished, 

. * EepieientPd hy .1. PI 1 • 
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but rather increased, by augmenting yic number of tlic needles^. 

I have tried it with about tliree hundred aeedies, and cblkined. 
the same results. . . , 

It appears to be, to a certain degree, affected by the light 
of the moon, wlien full, and alsf^ secniied at times, wheii (irst 
formed, to be strangely influenced by the diffeiyait states of 
the atm6sj)horo during the night, when the moon was not in 
our hemisphere. Once or twice, when placed in the ojKin air, 
in a clear atmosphere, it continued for a considerable time to re- 
volve upon Its pivot, stopping occasionally, and then commen- 
cing its circular movcinent. What occasioned this motion I 
could not discover, except it wt-s- some ebange in the electrical 
state of the atmosphere. 

This instrument, besides exhibiting clearly the power of solar 
influence on magnetii; needles, pcrJuips might Ikj rendered a good 
photometer. * It might be'usctTir, climates where the sun is seldom 
shi’OLided by clouds as a moving dial. Its dip, whieli is visible 
when formed of one star of needles, may be useful at sea ; and I 
conceive it is possible, that it may be ultimately made so sensi- 
tive as to be attracted or rejH'lled by the sun'^s influence through 
ilspartial obscuration by mibt or clouds, and then its uiility at sea 
would be of gj'oat service. The iastfument is at present aflect- 
ctl by the solar rays througli thin clouds; and if a piece of cork, 
of six inches dianiete^*, is cut into a circular sliajK?, and its two 
fiat surfaces made a little convex; and if about two IniiidreiJ 
magnetic needles arc fixtd into one id* tlie surfaces of this lens- 
sbaped irieci^ of cork, nuliating from the centre like the petals 
of a d<7iib!o aneinony oij^aisy, and all the south poles of the 
needles, placed so as to point to the circumference of the circle; 
and if this star of needles is siisjiendcd under a glass cover, tliey 
are aflected so far, ]>y the light afibrdcil by a window, that, whether 
tlie sun shines clearly or not, the side of the eork'^oii which the 
needles are jJaced will not rest opposite to llie light, *but the cir- 
cle W’lll either turn its edge or the side without the needles to? 
wards rim wimlou , Iwfore it ivmains stationary. 

And here I fM inclined to idler a few remarks on the theory 
of magnetism, which are naturally suggested by tlic facts vvliich , 
hj^ve been stated. 

The great similairiy that subsists amongst thegcncrarcharfic- 
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tcriBtics of the taws that gwem many of the phen<Jmcna exhi- 
bitdd by light, heat, electricity, galvanism, and magnetism, has 
led many to conclude that they were only a modification of the 
same subtle fluid, or that ih^rincipal material tfiat occasioned 
the effects these agents produteed, was variously mixed in close 
affinity witli oUicr Substances too ethcrial for us to detect. What 
I have already detailed seems to favour this conclusion. 

The most prevalent idea that has long existed respecting the 
theory of magnetism,!^ is, that the magnetic influence proceeded 
from the north polo of the earth, and was originated either from 
the abundance of magnetic and iron ore, that was likely to be 
found there, or from some fluid which unceasingly emanated 
from the north, similar to tlu: aurora borealis. And-, latterly, 
the polarity of the needle has hcen referred to the magnetism 
of the whole earth, or to a law of nature. .^jfciilar in its simplici- 
ty to gravitation. The north pdle * has, however, ‘been consi- 
dered the most imjxirtant of the two poles of the magnetic needle, 
and the north the great scat of magnetic attraction, even by the 
latest writers. I cannot perceive, however, that the grounds up- 
on which this hypothesis is framed are conclusive, or tliat they 
do not admit of ay clear an cxplanatkm being given of the chief 
phenomena of magnetism, by taking an impartial view, in some 
respects the revA’se of that which is generally maintained, at 
least in so far as regards notion that •tlic northi pole is the 
chief magazine of magnetic attraction. 

M. Prevost and others, who ctmceive*that the magnetic fluid 
is composed of two distinct Riibstaiiccs,*ono of which tends to the 
north, and the other to the south, suggest that iJie sun is most 
probably the. source of one of these substances ; and I would 
humbly propose, but with the utmost deference to those who 
are more able to judge, whether we may not reasonably enter- 
tain the idea, that the sun is the chief source of magnetism ? 
If we take into consideration both the facts already alluded to, 
^aTid also take a combined^ glance at the facts already generally 
knowm, and explain them upon this principle ; it appears much 
more clear and plausible than we would at first be inclined to 
apprehend. 

* I uac. the term Nortli in the same dense as the J’heiich ivritcrs, 
for the pole which points to the north. • 
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If we sitdply consider that the sok pole of any ma^et po^ 
scsscs as great a power of attraction and repulsion as its ^th 
6ole that the cotopass needle diminishes in its variation as it ap- 
aches the equinoctial line, aii^ increases lioth in its annual 
and daily variation as it advanced towards the north pole ; and, 
after passing a certain degree of latitude, loses iu ^wer ot ex- 
hibiting its polarity altogether; reasoning analogically, we should 
be led to a conclusion the opposite of that usually held. 

The fact, that the sun in the Arctic Regions produces a more 
visible and extensive variation in the inagmetic needle than m 
the latitudes near the equator, seems to indicate, that the needle 
within the Arctic Circle is m’ore free to move to any incidental 
impulse, than when near the Tonid Zone; and wo would na- 
turally be inclined to conclude from this circumstance ( 
cmtradkcniej that "It, pii^sscd near the Arctic Regions, hot i 
less polar attraction and less’ Wl, than when near die Equa- 


The observations maile by Captain Parry and bis officers tle- 
nionstrate. ibat the needle, in its diurnal yariations, was inllu- 
fiiced by the sun, and that the south pole of the magmit was at- 
tracted to the still ; the oiaximum westeriy variation of tlie 
north pole of the needle having been observed to occur at l ort 
Bowen, between 10" a. m. and 1" i>. m-, and' the niuumuni be- 
tween 8" i‘. M. and 2” a- m.; and the diurnal variation some- 

times amounting to (i and T, . - • 

It was likewise discovered, that an increase ot magnetic in- 
tensity was exhibited frdm'tlm morning to the afternoon, and a 
..decrease from the afternoon to the morning Captain Parry 
farther observed, “ that it appeared that tlie sun, and, as we 
had reason to believe, the relative position of the sun and moon, 
with reference to the magnetic sphere, had a considerable inhu- 
cnee, both on the intensity and diurnal vanatjpn, (ot tie 

needle)*. . . , ^ T' 

It therefore appears to me to be pci-haps as consonamt to ge- 
neral observation, if not more so, to conclude, that when the 


• one of CaetaiH Varry V offi. ers, who was frequently employe.! in watcU- 
,,« thc««weu,e..la .,r lb. nee.ile a* PoA Bo-ven, mcnUone.Uo me, lUal ^ 

Vlelimesobsema«ronMa.,^uh'eaeJlexion of the needle j.m «un-nse, 
u» thc'slRiosp.herc clear 
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compass needle ceases lo aA, in the most northern •latitudes, it 
is because the inagoctic iniiuence there is feeble and unequally 
supplied, and not because the needle is then placed over the 
very seat of magnetism, that the cause of the needle’s 

pointing due north and soutff when near the Equator without 
any diurnal variation is, because it is there always fully acted 
upon by tliat combination of light, heat and electricity, or the 
component parts of those Iwdies, that may produce the mag- 
netic fluid ; and which are so abundantly and constantly gene- 
rated around the Torrid Zone 4 and which ever exist there more 
or less, in such force as to render the dinxt diurnal influence of 
the sun comparatively inferior the compass needle, and 

therefore incapable of producing iiiuch daily variatioru 

It is evident that there must be an everlasting emanation of 
caloric, light and electricity from the Eijvltitor, verging lo the 
north and south poles of the earTh, And it is dbvious, that 
whether they arc distinct bodies, or only states of bodies, that 
the sun is the great agent that produces these phenomena, or 
regulates their, movements. And, as this must create a conti-. 
iiual Jtood of light, beat and' electricity, advancing in the direc- 
tion of the meridional lines to the n«rth and south, and pervad- 
ing the whole of the atmospluTc and surface of the globe ; and 
as tlic magnet is*attracted and I’epclled by these bodies, accord- 
ing to their various modifier' . ions, it is iif)L perhapt unreasona- 
ble to conclude that it is highj^ probable, that the unceasing 
motion of those boilies from the ccntrafline ol' the earth to the 
poles, may bo the principal cause? of irfost of the phenomena that 
are connected with the polarity of the magnetic needle. 

Tlie property which Mr Barlow’s plate possesses, of causing 
the needle to continue its action beyond ibe degree of latitude 
where it would otherwise cease to act, appears to me to be a far* 
thcr confirniation ol' this view of magnetism, as iron seems to rc- 
tain^lways more or less of tlie magnetic fluid, or something very 
analogous to it, and the rectifying plate will therefore for a time 
supply the deficiency at the [loles of the eartlu 

If this view of this branch of niagne^cu is correct, it would 
not be difficult to conceive why amagi^ /Wcelle should assumt' 
a position parallel to the magnetic or nearly paralJId 

<0 the true meridian of any part of me caftb, as it would, being 
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attracted the magnetic fluid, necessarily place itself parallel 
to the direction of the current of that fluid. 

But this will be still more easily comprehended if wc attend 
to the manner in which inagnetisn’^ is Communicated to a bar of 
steel ; and we would observe that the general notion, that the 
poles of a magnet, when lised in communicating i^iagnctism to a 
bar of steel, produce their op^xisites, is nojt literally true, as ei- 
ther the North or the South Pole of the magnet produces al- 
ways both a North and Soutli Pole. And it depends entirely 
on what part of the bar, to be rendered magnetic, we first place 
the pole of the magnet, to determine where any of the poles shall 
be. If, for example, wc place the south poles of two magnets 
upon the extremities c^f a bar of steel, and draw them towards 
the centre of the bar, we render, by a repetition of tliis ope- 
ration, both tbc exitemities south |)oles, or similar to tlio jxiles 
used ; and the two north poles will be foiiiid at the centre of the 
bar of steel ; and a needle thus treated will stand east and 
west, or north and south. And as any single pole of a magnet 
will coranuinicatc both a north and south pole to any bar of 
iron, the part of the bar it touches first being always a [x>le si- 
milar to itself; and the pari it is in roiitacl with last, being ne- 
cessarily of the opposite description ; this seems unfavourable to 
the idea that there are two magnetic fluids. 

The mag'nctic flMi^l simply seems to ibilow the first direction 
that is given to it along any picfc of steel ; and which can only 
be changed by drawiiig'a magnet along it in an ojtposilc direc- 
tion, as almost all our c(5mpass iiecclles are rendered magnetic 
by drawing the north and south poles of two magnets from the 
centre of the needle to its extremities. Each of our compass 
nccitlos possess actually four poles ; they have a north and south 
pole at their centre, and the same at their extremities. 

It is evident, therefore, that the magnetic Hukl (or wliatevcr 
it may he), will run along a bar. of steel, in any way it is il^jt’ect- 
ed. It will commence at l)oth the extreme points of the bar, 
and give out at the centre ; or it will commence at the centre, 
and run off by tlic extremities ; and the ends of the same bar 
may ho made both north polos ; or they may he rendered lx>tli 
Auth; or aUernately north and south. 

If this theory ol* Afignetism he correct ii|Km the whole, and 
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if wo find that the south p(||c always rceeives the mjfgnctic fldid, 
and the north gives it out, it follows that it must necessarily 
point north and south, according to the direction of the current 
that moves it. • 

Upon this principle also, we would readily conceive wdiy the 
needle dips wKcn rendered magnetic, as it will be disposed to 
dip to the inclination, whicli ihe stream of the subtle bodies, al- 
ready alluded to, must assume in passing continually from the 
sun and central parallel line of the earth, to the north and south 
poles. 

The sun, indeed, in a clear atmosphere, has a visible effect on 
Ujc dip of the ncedl(\ And if W(? take a thin bar of steel, about 
the thickness of liic main-spring ol‘ a watch, and two feet in 
lenglJi, and render it magnetic, a< .d balance it on a fine pivot, 
we can observe a slight variation occasiona^ty in the dip of the 
needle, by a graduated scale, placed opposite one of its extre- 
milies, corresj)onding to the clearness of the atmosplicrc and time 
of the day. 

Upon the same principle also, the annual variation of the 
magnetic needle may be partly accounU'd for, by the radiating 
heat produced by the sun, and tlic cfther fluids already mention- 
ed, being conducted in greater })roportions for a course ol‘ years 
low'ards the western part vf our hemisphere, from a combina- 
tion of causes no doubt, si* ..iiar to those #liich soiTwlimcs pro- 
duce a scries of warm seasons ty jhc west., and sometimes to the 
cast of the world and perhaps this may be affected by the 
comparative progress of cultivation iA the different nations of 
the earth. And this seems to coincide with the accounts of our 
late navigators, who have Ibuiid the ice more melted toward 
the west than toward the east of the North Pole. 

I should conceive it to be but a very imperfect method of 
determining the magnetic intensity at any place, to subject the 
neecjje to vibration or torsion, as the state ol‘ the atmosphere, 
the inffiience of the sun at different periods of the year, and at 
different times of the day, local attraction, the attraction of gra- 
vitation, and the law of the vibration of the pendulum, must all 
have their share in the calculation ; and all these may be modi- 
fied by circumstances not readily perceived. 
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On the Scmmi/h of Solomon, pXv. xxs. 28, By- the Rev. 

David Scot, M.D. M. W.S. F. H, S.E. Communicated 
' by the Author *. ' 

We are told in the 25th verse of ihe 30th chapter of the 
Proverbs of Solomon^ that there are four thin^^ little on the 
earth, but endowed with great wisdom; and m the 28th verse of 
t]u> same chapter^ we learn lhat the last of these fi>ur things is 
called t 9 C 7 nam}ih^ which lays ht>ld with its hands, and is in kings"' 
palaces. 

As no other instance of ihis word scmamilh occurs in the IIc- 
lirevv Ihblc, several absurd interpretations of it have been given 
by the Jewish doctors. All these wc shall not sp<ind time in 
considering, but only notice two of the least objectionable, in 
addition to the coimhonly received inteiprctution. 

The first' of these niakes the semamith a vswallow, but for no 
other reason, which we can conceive, than a similarity of sound 
in the Chaldee name for that" bird. There may be 

cases, in which the meaning of a word may bo learned from an- 
other, resembling it in soiuul ; hut in others, siicli a resemblance 
will lead into gross rnistakc^s. 

The swallow, to be sure, builds its nest iu the windows, and 
sometimes the chimneys of our houses, and they may do so in 
Palestine; but sucli a^^fact wouk’ not warnuit the declaration, that 
they lay hold with their haiid!ft,«find are in kings" palaces, as it 
would be grossly absurd tojialk in that manner of any winged 
animal. * • 

Hie other interpretation referred to makes the Hcmamiih an 
ajK', which is a very shrewd ariinial, occasionally a favourite oi‘ 
princes, and also furnished with two fore-legs, wuth which it can 
seize objects, which, in a loose way of spcaJcing, may be called 
hands. « 

An ape, perhaps, may tiot ho thouglit too large for being 
called a little thing on the earth ; and most will agree that it 
may excite attention, if not wonder,' by. its tricks; but it docs 
not go into palaces, unless by constraint. These must he desert- 
e<l, before if chooiie them for its ordinary rcsidepce." 

• before the Wgnuvian pjttlaral History Society 7tli April lt!27. 
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To avoid these incongi|^ities, lecoursc hag; been had to the 
spider, and certainly this insect can quote a host o(’ names in its 
favour, With a surjmsing" uniformity, its cause has been sup- 
ported by Levi, Elias, and Kimchi among the Jews; by Santes, 
Arias, Mercer, MunTstcr, Castalio, Junius and Tremcllus among 
Christians : iif short by the English, Italian, and Geneva tratis- 
lators. 

That the spider is found in kings’ palaces as well as in the 
houses of meaner men, is unquestioned. The species of spiders 
arc numerous, and one of these has the peculiar attribute of the 
house spider. 

This sjiccics of sphler, however, is oftencr in a cottage than 
a palace, because there is less tolcran<*e for such rrt insect in 
those buildings vdicrc thero^is w^re scrubbing and sweeping. 
In neglected forsaken apartment^ contaiiimg useless or forgot- 
ten lumber, they arc most ready to take up their abode. 

But grffnting that palaces were not kept so neat and clean in 
ancient as in modern times, or that in warm climates it i& more 
difficult to free buildings even of the better sort from insects, 
yet, wc apprehend, that the .^pider, .which is larger of size in 
warmer climates, and multiplies faster, will neither be a welcome 
nor a frecpient guest in kings’ palaces. It will oftener obtain an 
entrance into mean houses. It is cncouragerl by the careless- 
ness which prevails among die inmates, t>r the <piittness which 
reigns through the apartments. • •In this manner, at least, Plau- 
tus, in the Jiulalaf'ta, talks of the dwelling of poor Euclio : 

• • 

niliil t*st quosti tnribus. 

Ita iiianii'o sunt opi»letae et amiiiis.’* 

Nay, wdieu spiders abounded aliout one\s house or furniture, 
die circumstance was deemed a sign of poverty ; tlms, Afranius, 
quoted by Festus, 

« “ Tamqtie m*cula tua plena est araneariim 
Jn uhese terms Oatullus excuses the meanness of an entertain- 
ment to a friertd, 

‘‘ Tui Catulli plenus cst sai-eulus .^Taneanmi 
And old Hesiod exhorts, in the 474th line of his works and days, 

E» iXeterttg 

‘‘ You must drive away spiders froni yo«r vessels,'*’ i, banish 
poverty from your houses. 
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These qviotfitions seem to shew, ifiat, according to llie expe- 
rience of manlvind, spiders are rather found in the cottages of 
the poor than in the palaces of kings ; but quite the reverse is 
the testimony of Solomon, who J|^td seen so much of life, and 
thought so much of nature, if his ordinary interpreters liave 
done him justice. ^ 

The scmamlth^ which is commonly interpreted the sjndcr, is 
said to take hold with its hands, while in kings* palaces. .Tlie 
house, as well as many other .spiders, has eight legs, and, fr<an 
the structure of these/it can nio\o along the under surfaces of 
tlic planks and rafters of a house, like the common fly, and se- 
veral animals of the lizard tribe. 

Now, the legs witli which this operation is carried on, liave 
S(3metimcs been called fingers. They are so tvillod in the J'h’ogs, 
a comedy of AristopTtanes, and in tlie Gtli book of Oviifs Meta- 
morphoses. "These are the words of the latter : 

In latere exiles pro eruribus b.vrcil/' 

Even when these arc called fingers, llie language highly fi 
guralivc ; but the figure woultl border rin absurdity, if it made 
the row of feet on each side a band, to w hich it lias not the least 
resemblance. Indeed, we cTo not recollixt a passage in any au- 
thor, in which hands are assigned to the spider, jhough we recol- 
lect one in whicli there is a direct assertion to the conti’ary. 
The spider Itself speaRs, 

“ Nulla niihi irjui^us cst. flc^ibiu. tanicn oinnia fluiit.'’' 

Among the feet with which, airording to this assertion, it per- 
forms every tiling, the two feclcrf^may be included. 'I'hese are 
not organs by \^hich it iraives, but sometimes assistants when it 
seizes its prey with its tcctli. Wc do not know liow poets or 
orators would describe this action; but if they should say that 
it lays hold with its hands, tlic language would neither be very 
obvious nor very intelligible. • 

If, however, laying hold w'ith the liands is to be view^'d^s » 
figurative descrijition of the spider'’s spinning its thread, and 
weaving its web, these actions arc seen with far more advantage 
in the country than in a palace. In a misty morning during 
sv, miner, the webs of the field spider gre hung from twig to 
twig, among thevsurrgunding thorn ficdgcs and whin bushes, as 
far as the eye can reach ; but though atlmiration may bo thus 



Rov. Dr Scolt Semavtlih of Solomon, , , 

awakened at the thought |f the industry as well as'ihe numbers 
of this insect, yet the chilling recollection is apt to steal on, that 
all these v\rcbs are instruments of destruction, snares for catching 
as prey, those little unfortunate beings wdio liappen to be en- 
tfingled. ''' 

These opic*»ations of the field-spider Jiave been beautifully il- 
lustrated by the Abbe Phiche, in a worj^' once very popular, but 
now little read, entitled, Spectacle tie la Nature^ or Nature 
I)is{3layed. 

Rut whatever occasion lhc.se operations of the field spider may 
give to ornamented desCriptitm, they Iia' c nothing to do with 
the proceedings of the ,sr mamWifa^ mentioned by the wise king 
of Israel ; and, tberelbrc, that his account may be consistent, we 
are forced to look about Ibr ftom*' ylhcr animal. 

To the lovers of truth, we will be justifil'd in so doing, after 
they understand that the scfnarifith is not the ordinary name of 
the spider in the Hebrew language. This is ociihiah^ wdiicli has 
become ocuhim in Chaldee, and tmhibva in Arabic, both of 
which .signify a sfiidcr. 

In the Hebrew Bible, there arc two. passages in which the 
spider, tmder the name of ocubh/i,, is«mentioned. One of those 
is in ffol) viii. 14 , “ TIic hypocrite’s hope shall be cut off, and 
his tinist shall be a spider’s house or web.” The otiicr is in 
Isaiah lix. and 5, they bj.tcb cQckatricc«eggs, and» weave the 
spider’s web.” In these passagiyj^ every one sees that the pro- 
[)cr work of the spider is noticed. * 

^Ve allow that this insect, or ahy’other thing, may liave two 
names, provided that the one rtvall sonse idea which is not sug- 
gested by the other ^ and we would not object to semaimlk^ as 
the name of the spider, more than to ocuhlsh^ if the accounts 
accompanying tile use of the former, corresponded as well witli 
, the habits of the insect, as they do when the latter is used. 

From the want of this correspondence, several ancient as w^ell 
as‘ mo^ejin interpreters have been persuaded, tliat the animal 
denoted by sema/tmth belongs to the lizard, and not the insect 
tribe. The Septuagint translators, who are more ancierit than 
any other, and whose authority is entitled to high regaril, hay^ 
rendered by the term calahotcs, w4uch Hesychiiis the ^ 
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IcNiajgraphfer declares to Ik* a eertai^ fish or a lizard, txfivc 

KOtl C'MV^Cf. 

As lizards are not unlike fislies in shape, and some of them 
live in water as well as on land, that expositor was to be excuse d, 
who contended dial Solomon moitnt a fisli by .wmamithy tl)ougb 
it required no great reach of thought to discoverv^ tliat fishes are 
not the residents of aging’s palace, however they may inhabit 
vhis ponds. 

The mZ^Aotoof the SepUnigint is rendered 6iellio by the 
Vulgate interpreter ; and many lizaixls may be called stclllonni^ 
because of ihe vuriegatioiis in the colour of the skin, peculiaidy 
brilliant in warm countries. 'Hence, Ovid says of the 

aptumqu^ colon 

NoiiiCTi liabft, variis hlollaliis curpo)*ii guttis/’ 

This rendering ^f the rSvinamWi by the Hcptiiaglnl and VuU 
gate is supported by tlie SyTkic, Cluildee and Samaritan trans* 
lators. The term >vhich each enjploys signifies sfeUh^ or a 
spoiled lizard. 

llochart, in liis Hicrozoicoii, says, tliat there are two r[)ccic* 
oY sielih)^ ihe one poisonous and the other Jiarmlcss; but doubts 
which was nieant by the xcmainith. If it the atdVto reputed 
p(>isonous, snn- w'^ith a mrnech^ which is convertible with sin^ 
according to some, will signify poison, and ol^ course the acma- 
mith will l)e the pokonous lizard. Others, liowcver, pronounce 
sbemam'dk^ and brin/r it froia^a verb, wliich signifies to stun or 
stiipify ; arul they lliiftk this lizard is so called, because it stuns 
or stupilies tlie scorpi<«:i,*to which it is sakl to be a determined 
ami terrible ( viemy. So Galen, De Theriaca ad risoncm, as- 
>-c:rts, that ‘‘ the dcllio, as st)oi; as seen by scorpions, stuns, and 
so destroys them;*’' and ^dUlian ami Isidore, &c. agree witli Ga- 
len in ascribing to the sfcliio this power over the scorpion. 

Rut wliat is still more to our purpose, in proving the sema- 
'mith to be a HcIUo, is this sentence of the Talmutl’, treatise on 
the Sabbath, ehajj. 8. '^riH! terror of the scmimnth is^upon the 
scorpion,*' a sentence which cannot be predicated of any spider, 
however formidable, l^lvery spider has no other way of catch- 
ing its prey, but by entangling it in its web; and the scorpion 
must have a far stronger and fiercer. creature to deal with, when 
it is aliSost deprivul of sense and fifej at its very sight. 
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NoWj if the, semamitk bL|a lizurd reputed poisonous, Bochart 
informs us, that the Arabs have a lizard to which they give tlie 
name of minahaSy signifying a s}X)tt(’d lizard, or the li/ard 
which has spots like a leper, and fo which the scmamUlt^ if ac- 
counted jjoisonoLis, may answet 

If, however the scmaimih be the stclth\ accounted harmless, 
Boeliart thinks it may be the we^:gv^ vhich is less in size than 
the sarnahras^ and so far suits the account which Solomon gives 
>v>f the scmamitli^ that it is a thing little upon the earth. 

But whether the snaaniHk be the. saniabrfh’^ or wc^igii^ as Bo- 
chart has endeavoured to establish, lizards arc most abundant 
in, warm and dry countries; and cs Arabia does not yield to any 
country in these respects, it uia}^ be calked the land of lizards. 
They are present wlicrcvt^r a tent ^ pitclied or a house is rear- 
ed, The Arabs, wljo arc continually infestecUvitli thi ir presence, 
liave a name for every species; ifnll we belicnc, that*, in no lan- 
guage spoken on the face of the globe, is tlic nomcmclature of 
this tribe of anintals more perfect than in Arabia. 

With or without reahon, this creature is detested by the Arabs, 
as it was by the Greeks and llornan^, Jahiiis, tijo sini of Clioincr, 
asserting, that the man wlio kilU'cl would be d(‘arcr 

to liim than he who redeemed 100 slaves; and Antonins Libe- 
rales, , that they wtax' abhorred by gods and men, and that he 
that slew one of tliein. did a aosl aeceptabV* servite Uo fJeres. 

All lizards, into whatever divisions, aicU'toiws^ gvch'os^ 

&c, they may be . marshfillcd, have four feet. The hind, 
but especially the fore feet, very •much resembk' tlie arms and 
hands of a man. Whoev er has seen any of the lizard tribe, 
will be insuintly struck with tliis resemblance ; and on tltis ac- 
count, all the individuals of the tribe, whicli are very numerous, 
have been properly and strictly called Lacertai^ that is, creatures 
with arms or hands. 

Sii]mosiyg the srinamith of Solomon a lizard, it is vnpst cou- 
.sistciitly caid to take hold with its arms or hands, in moving 
ti'om one place to another, that it. may catch flics, which are its 
ordinary food, elude the pursuit of its enemies, when it moves 
along places which they cannot- reach, or secure its safety, if its 
back bo undermost. In these resj^ects it^was natural for liim* 
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to admire ks dexterity, and declare f hat it discovered great wis- 
dom, though it was little on the earth. 

Indeed, every reflecting jjerson would be filled with amaze- 
ment, when he beheld this little animal creeping up the walk, 
or ‘along the ceiling of a house, grasping, as it would seem, the 
inequalities of the Linfl)er, and roughnesses of stones, that 
its fall might be prevented, and its journey, perilous, at least, 
if not impossible to other creatures, accomplished. 

The animal, which pt-rfe^rns such feats of daring and* skill, 
loves to frequent houses of every name, nesv houses as well as 
old, palaces as well as cottages. Aristotle says, that it dwells in 
stables; Antonlus Libcralis, tfcat it is found near common shores; 
Pliny, that it resides in slaughter-houses, w'indows, caverns and 
tombs ; Aruobins, that it nestles in the cavities of statues ; and 
Mathiolus, that it kxlgc?) in the lioles of walls near the ground. 
With great propriety, thenT^ft has been called the honse-li/ard, 
by Porphyry, as quoted by Eusebius, by Siiidas^ by the Ety- 
mologist, and Phavorinus, among the Greeks; and by Allmsim, 
an Arabian jdiysician of Pagdat. 

Aristophanes, Dloscorides, and Avicontia declare, that this li- 
zard flistens itself by its 4aiuls to the roofs of houses, but some- 
times losing its hold, drops down among the dishes on a table, 
and poisons the liquor of the cups, if it Iwipjiens to touch it. 
"Those tn;jy believe #lhis account who can, but our faith is not 
strong enough to credit wdiat BustumcnVmus of Complutiun as- 
serts, that, when, bv^homc accident, tliesc animals have been 
mingled ivitli the food, tJiey Imvc poisoned whole nations. Many 
arc the reiiiedies prescribed agmnst lliese poisonous results by 
/Etius, Paul us /Egineta, and Avicenna, but whether they be 
dictated by knowledge or error, is another niattcr. 

That lizards of all kinds are very numerous in Syria, these 
words of Bruce demonstrate : “ I am positive that I can say 
without exaggeration, that the number, I saw one day in the 
great court of the Temple of the Sun at Balbec, amounted to 
many thousands. The ground, the walls and the stones were 
covered with them ; and the various colours of wdiich they con- 
sisted, made a very extraordinary appearance, glittering iu the 
stjn, in which they lay sleeping and basking.’’ 
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Where li/ar J3 ai’e so numerous, there must he many species ; 
and, after all that has been done to clear up differences, consi- 
derable confusion must still remain, two or more species being 
described as one, while the s^me name is given to two or more 
species, ^ * 

Wlfile we acknowledge our obligations to Bochart for the 
chief materials of this essay, w'e regret that we have not bad the 
power of jx rusing Scheuchzer, who lias treated at great length 
the natural history of the Bible; and we have not read or beard 
of any, who has attempted to point out the kind of lizard which 
corresponds with the .sanayoHli o£ Solomon. 

Ciivior*'s Sicllio oi the Levant may be mentioned, the synonyms 
ni which are the SicUio lavcHa of Limuens, the Kuiii'ordfos of 
the modern Greeks; though not \\\v‘llard^iti of the Arabians, 
if wc mistake not, which ralhm* ‘answers to what js called the 
land crocodile. It is this SjeWo of the Le\anl, which is often 
killed by the Mahometans, for mocking them, as they suppose, 
by lowering its head, when they say their prayers* 

Or Solomorfs senictoufft may be the Greko dcs miirona oi' 
C’uvior, the synonyms of which are the Gecko of Hassclquist, 
the GeeJeo lobatu,s oi* Gcoffroy, the Lacrrtn llmsclquuta of 
Schneider. It is* very Trequent in the houses of all those coun- 
tries, bordering on tlic Mediterranean to the cast and south. At 
( 'airo, it is called Jho:i or father of the leper, tccaiisc it is 

supposed to comniunieale the ISjTrosy ltd those who eat tlie food 
which it has touched \vith its feej:. • AVIicn it creeps over a per- 
sorfs hand, the skin inffames ;*morc, perhaps, says Cuvier, from 
the delicate sharpness of its nails, than the deleterious matter 
which it communicates. 

We know not whether tlie Lacerta ocellaia^ as it has been 
called by some, be different from the lizards just mentioned. It 
is about a long ; tJic feel are short, anti five-tex'd in gene- 
ral : "Thp colour is greenish-grey, with brown spots or disks. It 
is a native of Jigypl, we presume also of Palestine, and frequents 
houses. 

Upon the whole, both authority «and }jrt)bability favour the 
idea, that the semarnUh of Solomon is a house lizard, ami not 41 
house spider ; though at present we are unable to say which spe- 
cies of house lizard has a preferable claim to every other. 
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mals. 

In a letter from Dr Samuel S. Mitchili of Now York to* Pro- 
fessoi* A. P. Dc Candolle of Geneva, in Sllllman’s Journal, 
March 1827» there are some interesting observations stated with 
regard to vegetable substances growing on the bodies of living 
animals. 

His attention ivas called to these curious appcarajfices in the 
year 1808, when W. A. ikirr ell, Esq. brought him, from his 
owm plantation in \ irginia, the larva of an insect, upon which a 
vegetable had fixed itself, and grown to a considerable size. 
From its appearance', he was induced to consider it as lielonging 
to the spccien of xl/eZoZo// /Aft,' whose grub is destructive at times 
’ to the roots of grass, iu meadows and pastures. The vegetable 
was single, and, although somewhat injured, yet the lower part 
of the stem and the point of attachment, were very distinct. 

Some years afterwards, another vegetating insect was present- 
ed to him by Dr W. M. Ross, who obt, dried it in Jamaica, du- 
ring his residence there. It was a full grown Sphynx, whose 
whole body had been covered with a vegetable crop, issuing 
thick froin^the tboraj: and abdomen. 

Another Sphynx, similarly covered with vegetables, was sub- 
sequently shewn him by Dr J Rlcard Mackliana, wfio brought, 

/ it from Guadaloupo. 

This gentleman also gave hini several vegetating wasps, pro- 
cured by himself in tlic same place. On the 16th June 1828, 
w'hilc on a hotanisiing excursion at Ray Mahaut in the above 
island, he saw lying on the ground a wasp'^s nest, which had 
fallen from a, branch of Latirns per sea. Some of the animals 
wore flitting about o\er the cells, and, by the soffticss of their 
wings, and the fainlnc.'^s of tlnlr colours, were easily know'U to 
have been liaicbed but a short time. Many others were lying 
dead on the ground. : On exfimining these, he irisLantly percei- 
ved vegetables proceeding from their bodies, and this uniformly 
thorn the anterior p.un of the sternunT or thorax.^ Some of the 
'cells still contained young wasps hi the larva state, and w|i.iirfv 
.had. .not reached, the last stage of their molainorphoris. Ho 
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drew them from their cells, and satisfied himself that th^re was 
an ineipiient vegetation, and moreover that its progress had kept 
pace: with the growth of the chrysalis. It was remarked, that 
rarely or never was there more than one vegetable cal a angle 
wasp. ‘ ^ 

He then satisfied liiinself why the vegetable parasite was si- 
tuated on the fore-part of the body. Botanists h^ve pronounced 
this production to be a species of SphtEria^ belonging to the na- 
tural order of FungL Upon the supposition that it is propa- 
gated by seeds in the ordinary mode, these seeds w^ould natu- 
rally alight upon the most exiiosed part uf the unhatched insect 
that was accommodated for their reception. This would of 
course be near the head. Being fixed there, it would increase 
with the enlargement of the animal, and drawing nourishment 
from its body, would continue grow even after it had attain- 
ed its last and- perfect state, until the Spimria had destroyed 
the life of the wasp. 

The mind becomes reconciled to the idea of a vegetable sqs- ^ 
taining itself upon a living aniii^al, by considering the history of 
the Ichneumon, an insect of the Hymenopterous order. It is 
called pupivoroiis, on account of ftie voracity with which its 
larvm devour the^ larva*, chrysalids, and even eggs of other in- 
sects, inore especially those of the I^epidopterous order. Some 
of them penetrate the bodies of their prey* and, with their num- 
berless brood, slowly consume^ •and at last kill them; while 
others, the Ophions, are attached the skin of the larva by. the 
footstalk of a cocoon, through which *their Jieads pierce the in- 
ternal parts, while their tails remain in their own inclosures. 
This operation frequently continues until the large invaded larva 
completes its cocoon, w hen it dies consumed and exhausted. 
After this, the family ol’ ichneumons come forth, first bursting 
their own cocoons, and then that of their prey. It is also stated 
as a 'iwet, that one species of Ichneumon sometimes destroys the 
larvfle of another sjxicies of the same genus. These occurrences 
furnish strong and instructive analogies. • 

Here we find that the living bodies of caterpillars and their 
chrysalids, arc llie habitatioas and nurseries of oUicr insects, the 
Creator having arrayed one tribe against anolher, apparentlv 
for the purpose, among others, /if putting a limit to their own 
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excessive multiplication. There seems also to be Another check . 
upon their inordinate increase. The fungous tribes of v^ge-- 
tables .are in various instances’ the destroyers of the insect f ace, 
T^ieir germs or seeds^ conveyed by the winds or otherwise to the 
'surftkcc of these creatures lintl them )to bo. situations fit for their 
adhesion. ® 

If it now may be considered as certain, continues Dr Mitchill, 
lliat a vegetable may grow upon the larva or chrysalis of a wasp, 
and continue to increase until they change into the cotnpleteVir 
imago state, and after, why may not the’ like happen to the larva 
and chryvsalis ot* the Sphynx and Mclolontha ? The presumf)- 
don is strong, that tlic seeds were scattered on the back and 
sides of the larvm, exposed everywhere to their influence, and 
not incased and protected like the young wasps. . A V hence it 
might be inferred they would germinate and enlarge until after 
the beginning of the fourth metamorphosis, win n they would 
probably overcame tlicir supporter. 

Dr Maddiana, however, thinks, that, in some instances, the ve- 
getation commences only after life has ceased. Dr Mitchill 
continues to adduce instances of vegetable substances issuing from 
the bodies of insects ; and in conclusion draws the following in- 
ferences : 1. That this kind of vegetation is not confined to a 
single species of insect, but obtains in several, viz. the Wasp, 
Sphynx and Meloloihlia, there being also reason to suppose that , 
it extends to others : 52. Thatothe bodies of insects nourish more 
dian one .species of vegetable, as the Sphmrm, Clavaria, and pro- 
bably others not yet investigated : 3. That a pai‘t, at least, of 
this order of parasitical vegetables, begin their work of annoy- 
ance, like the larvm of the ichneumon, In the body of the living 
insect, and continue it until the creature is killed by its destruc- 
tive inroads : 4. Tliat these mixed associations of vegetable with 
animal matter, are not prone to rapid putrefaction^ but remain 
long enough to be collected by naturalists, and become Jthe ob- 
jects of scientific inquiry. , ' " 

The chief or leading fact intended to be established, is the 
derivation of nourishment by the vegAtabJe from the livhig 
animal, which tlic Doctor thinks may be rendered more admis- 
Vible, when wc reflect that the bodies .of dead animals «upport^: 
vegetation, ih the foVm of maqurc and ot^herwisc, and that many'' 
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CVufetafc(?a ind Mdllusca are invested Svitfi a dense vegetable c6- 
vorltig; 


On the relative Proportions (if certain j^nrts of the Eye of the 

Fwtus^ [compatrd tcHh the same parts of the perfectly <fe* 

vetoped Eye, By Professor Carijs. 

remark has already been made by some anatomists aod 
physiologists, tliat the human eye, as well as all the organs, runs 
through a series of degrees of development, in whicli its analogy 
with the eye of animals is so ranch the greater, the nearer it is 
to its first formation. The object of Professor Cams, in his 
memoir, is to follow out tins proposition in^sorae df its details. 
The following arc among iheTnyst interesting results of his in- 
vestigation, . 

The eye of man, compared with that of animals, presents the 
most extended retina, in proportion to the size of the eye-ball 
(consult Sommering\s Plates, De Oculorum liominis anvmcu 
timn^ic , scctiom horizoJitali^ Gutting. 1818). Tlie vitreous 
body of the human eye is the largest of all, compared with 
the bulk of the crystalline luimour : the portion of the eye-ball 
which covers the transpj^rent jpornea, and which allows the iris 
and pupil to appear, is smaller in proportion to tlj-^*part which 
the sclerotic covers ; and this •proportion is modified only in 
birds, especially the birds of prejv,,iu which the extraordinary 
breadth of the ciliary processes puts limits to the extension of 
the retina, which is kept at a distance from the edge of the cor- 
m^a. In the eye of animals, also, the sclerotic scarcely appears 
under the palpebnc, while a considerable portion of it is visible 
■in the human eye. 

It is cqiuilly observed, in the different forms of the latter, 
that relation of tlie extent of the' iris and*pupil, to the sur- 
fiiceof the visible portion of the sclerotic, is not always the same, 
in children, the iris and pupil have a greater proportional ex- 
' tent, exhibiting an analogy with the eye of animals ; and in 
/ adults Targe iris with its pupil, seems to us rather to be the 
expression bf physical power, while an eye jn which the contrary 
takes place, and in which the sclerotic coat shews itself to a great 
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extent, ' expresses ratlier something spiritual or celcstiaC The 
pious painters of the old Italian and German schools had a clear 
idea of this proportion, and in. their rcfjresentations of eyes of vir- 
ginsi angels, Christ, and saints, it may be.seen that the pupil and 
iris arc smaller in relation to the sclerotic, than ^hey are in well 
formed ordinary eyes. From this it may be presumed, tlmt the 
eye of the fintus will equally present modiheations in the pro- 
[)ortion of the parts of which It is composed. The results whicfi 
M. C'arus has obtaiiKcl, in consequence of accurate measure- 
ments, arc the following : 

Jvcljition of diameter llolatiori of tlie «tiameter 
Vge<jf the Ftetiis of the iri.s to that of the of the iris to the length 

iu lunar Months. globe ol’ IIk^ eye. of the axis of the globe. 

2. 3 ; G rr: 1 : 2 3 : 4 rr 1 .* 1 1 

3. "<) :17 - 1 :1.5 9:15 1 :1§ 

4. 12 : 22 •= t : 1 iS 12 : 17 ~ 1 : U , 

5 . 2U ; 38 == 1 : 1 U; 23 ; 33 1 : 15" 

() 26 : 4-5 = 1 : l 5 f: ^26: 43 = 1 : 15 ? 

7 30 :58 = 1 : Ifi 30:55 ~l:lg 

8 33 : 65 ^ 1 : l 33 ; 62 = 1 ; If" 

9 37 : 73'- 1 1 1,?^ 37 ; 70 1 : 1"? 

10 15 : vS5 = .1 : 1,{J 45 : 77 = 1 : 1 ].? 

IVowian ot 60 ) - 1*01 i50 : 112 = 1 : lA 

years, <■ , i ‘ 

It, is seen from this, lliat tW proportion of the breadth of the 
iris to that of the globe of the eye, as well as that of the iris to 
the axis of the eye-ball,' increases with ago. The following is 
another table, which presents some })oints of comparison with 
the eye of animals : 

llelations of the breadth Jlelation of the bi^dth . 
Anlnuil. of the ifti to that of the of the iris to tjie axis 

globe of the eye. . of the globe of the eye. 

Pike*, . ' 8.5 : 8.5* = 1 : 1 

Crocodile, ,5.0 : Z5 := 1 : 1§§ 5.0 : 6.5 - 

Golden cjigle, 7.5 : 16.0 ~ 1 : 7.5 : 14.6 = 1 

Chamois, . 10.5 : 14.0 - 1 : l^^^^ 10.5 : 13.8 m 1 : 

There results from all this, that the eye of the fotus only as- 
sumes by degrees the proportions that obtain in the eye of the ‘ 
adult: and that the smallness^ oI*ihe iris, in pro|)ortion to the 
’ * Bt'orheU Ksio^c liirias 
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diameter as well as to tlie axis of tine ball d' the eye, is one of tlie 
characters by which the fully developed human eye is distinguishi- 
cd, both from the eye of the hetus^' and from that of animals* 


On 'ffic Irritability of the Stig'i^na^ and on the origin aval nature 
certain parts of the Fructification in Pinus Larix, By 
Mr Davip Don, l4ibr* L. S., Member of the Imperial Aca- 
demy Natunr Curiosorum, of the Royal Botanical Society of 
Batisbon, and of the Wcnierian Society of Edinburgh, &c. 
(Communicated by the Authof). 

It is a well known fact, that certain plants themselves, hut 
more generally particular organs, are endowed with a species of 
irritability analogous to that obSlTvabic in the animal kingdom. 
While engaged iii examining the leuiale flowers of the common 
Larcli, during the last spring, in prdei' to satisfy myself respect- 
ing the real nature of the stigma, 1 Avas much surprised by the 
remarkable dcjgree of irritability observable in that organ, a cir- 
cumstance which I am not aware had ever been before noticed. 
That the cucullate pnjcesHCs at the base of the ovari^ are the 
true stigmata, is^i point so fully established, as to render tin- 
necessary any additional facts in its support. To. regard the 
ovaria as naked ovula, and that Jmpvegnaiiou tjikos place by the 
pollen being immediately shed on their Surface, instead of being 
(‘onveyed by means of an organ arkaFogfUis to the stigma of other 
plants, are opinion.^ by far too paradoxical to admit of belief 
These cucullate processes, when fully mature for the reception 
of the pollen, expand, and thch' inner^surfuce is then clothed witli. 
innumerable minute papillae. I took a branch bearing iinimpj'eg- 
natcil female flowers, and having dusted them with tlie pollen 
from t J^c inale catkins of another branch, I found on exa- 

mination the cucullate stigmata completely filled with the pol- 
len, and I could readily perceive the sides of the female organ 
t^ontraet gradually, until tliey finally became completely collapst^d. 
The pollen in Conifers being composed of minute vesicles filled 
with a prolific- fluid, the afllapsing of the sides of the stigmata 
is evidently for the purpose of pressing out*’ the contents of thcst‘ 

vesicles, and forcing the fluid through the narrow duct on to the 

' 1 ‘ ^ ♦ 
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o\ Ilium.,. When impregnation has taken plaqe^ the sides of iUg 
stigma; again expand, and soon after wither. In this state^ the 
stigma is seen filled with the empty cells of pollen. If a branch 
with female catkins is separated, from the tree before inipregna-. 
tion has taken place, it is surprising how long th^t stigmata will 
remain expanded and in a perfect state. This circumstance has 
been also remarked in the female organs of other plants. That 
the amentum of Phius is nothing more than a modified branch, 
is well exemplified in tine larcli, where a comparison bejwcen an 
expanding bud and the female calhin is at once conviiicifig. 
The bractea?, which in the lar^h are persistent, being regarded 
as altered leaves, the flowers are, therefore, truly axillaryj and 
their situation may be compared to those of Hippxiris, The 
fleshy scales, which^afterward.s compose the cone, are analogous 
to the nectainum of Salix^ &c.»; and one of their uses, namely, 
the nourishing the early stage of the ovarium, as the albumen 
does the embryo, is precisely similar. The ovaria at first are 
firmly attached to the upper surface of' the scales ; but on their 
increasing in size,, they by degrees lose the connection, till at 
length, in the ripe state, they become perfectly free. These 
scales, in the early state, are fleshy and orbicular, composed of 
a cellular substance, having ncitlier veins nor, nerves traversing 
them ; their upper side is convex, and underneath flat, wdth an 
iicute, slightly fringed ina?*gin ; the >vholc surface is pruinose : 
in the young state succulontj ind gradually increasing in size, 
they finally constitute the cone, becoming then dry, coriaceous, 
or woody. , In this state, from tlreir arrangement and structure, 
they admirably serve to protect the seeds from the destructive 
effects of the severe weather to which in winter they would 
otherwise become exposed ; and we cannot but admire the wisse 
provision of Nature in this instance, which has given to tbe^ 
natives of cold regions the means of protecting^ their seeds 
through the winter, lentil finally matured in the wann 'weather 
of the following spring. In judging of the origin and analogies 
of the stamina in Cow//&r<«, instead of, looking for the resem- 
blance in the leaves, wc must begin by comparing them with 
^he of the female catkin, which w^e Save already shewn 

to be modified leaves ; and it therefore follows, as a deduction^ . 
that theyv are both modifications.of the same organ, namely of 
the leaf. * ' 
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on the Domesticatibn Mamd^erous. Animals ^ with 
'' ' some introductory ccmsideratknis on the various states in 
which we may study their actions. By M. Erkderick 
CuvtEir. Continued from former Volume, p. 318» 

As , our means of good treatment are various, and as the effect 
of each of them differs, according to the different nature of the 
animals ..<)n which they are made to act; the choice of them 
is far from being a matter of indifference, and they require to 
he accurately appropriated to the object in view. 

To satisfy tlie natural wants «)f animals would a means 
which eventually might bring about their submission, especially 
if applied to very young animals The habit of constantly re- 
ceiving their food from our hand M'Ould fa#iiiliarise them, and 
render' them attached to us ; buf, unless the ejnployment of this 
means were continued for a very long time, the bonds which it 
would form would be feeble. The good which, in this manner, 
an animal would have received from us, Avoiild have been pro- 
(‘iired by itself, had it jK)sse.sscii the power of acting conforma- 
bly to its natural disposition. It wo^ild also, perJiaps, rctunx to 
its original independence, the moment we might wish to employ 
it in any service • for it would find, in this state, mtu’e than an 
equivalent for all tliat it v, reived from us^ namely, ,thc faculty 
of giving itself up to all its imjpressions. To attach animals, 
therefore, it would not probably be enough to satisfy their wants; 
more is necessary ; and it is, in l)y increasing their wants, 
or by creating new ones, that we attach tliem to us, and, so to 
speak, render the society of man necessary to them. 

Hunger is oiie of the most powerful of tlie means which are 
at our disposal for captivating animals ; and as the extent of a 
benefft is always in proportion to the necessity which is expe- 
rienced of the gratitude of the tmiilial is so much the more 
intense, the more neccssaiy the food which we give it has be- 
come to it. It is applicable to all the mammifera, without ex- 
ception ; and if, on the one hand, it may give rise to an affec-. 
tionate feeling, it jirbduces, on the other, a physical debility, 
which re-acts upon the will to weaken it also. It-is Jn this man- 
ner that the training of horses, which ^ve passed their first 
- years in a state of entire independence, usually commences- 
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Aflov Ou'y Uave Iw^euvciiught, a sniall qiiaiitity of food i;^ 
tvivoii to therti, and at long intervals ; and this suffices tt> fami- 
liarise them to those who take care of tlieni, and inspire a cer- 
tain degre^.t>f affection, which the latter may turn to their ad* 
vantage^ i^y increasing their authority. 

If,' to the influence of hunger, there be adde^ that of a se- 
lected f<H)d, the ])ower whieli the btaielil possesses may be con- 
siderably increased ; and this })ovver arrives at an as:otiishing 
point, when, by an artilida! . food, the taste of animals is much 
more -gratified than it would Ixv by a Ix tUa' food,* which nature 
had destined. for tliein. In fact, it is principally by tnciin., v>i 
real dainties, and cspeeieil^" s*ig.ir, that ssc manage tlu^se lic j- 
bivorous wliicb we set' submitting to die c\tra<)rdinary 

exercises of M^ln’ch our public circuses stanetiim^s afford ns the 
opportunity of witiv^sing. 

This agreeable food acts humediately upon i!ic' ^\il] of iia 
animal. To obtain, by itj; means, the effect desired, hunger 
and physical vcealvoning are not ju:c.e.s‘‘ary , and the af- j-ction 
which it entertains for its keeper altogelher owing to the ph 
sure which tlie animal cxp(*riences tnJt tiiH plf'asure dep<.*e.u . 
uptai fi natural -want, and ^all the Last,* res w Ineli animal.-^ may 
feci, have not, if J .may be perniitt ? the exnression* so seinu.d 
an origin. • 

There is ^one whicl^ w^c have traiisformetl iik\o ;» u anl in sinne 
of our domestic animals, which seems to i)e altogether artifi- 
cial, and not to address itseft* to any }>articular sense : it i ^ 
tJw pleasure bf being c;tiiess4‘d * I beli<ve that there is no 
wild animal that does not ask Criress(\s of the oilier individuals 
of its species. Fven in our domestic animals, we see the young 
ones affected with joy on the approach of their mother, the ntale 
and the female glad to si-e t'acii other again; and individuals, 
wliich have been aecusttniied to livp together, happy in being 
united after separation. ^ ^ 

But these ffjelings are never expresswl in a striking degree ; 
and it is but in few instances that they arc accompmiied with 
■recipnx'al caresses. ,This kind of testimony, in which the ph'a-- 
sure reccivt^d is doubled by that given, belongs, perhaps, excla- 
sftvely to man. It is from him ;ilone that the animals have ac- 
quired tlic want ; it is also for him alone that they expcrieucf* 
it; with him onlv that they satisfy it; and as the feeling of 
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luaioor Hiay at-cjuiic strength when the food mcreaws the sen-- 
suiiliiy, in tlie same* njaiiiK'r the influence of caresses may be ex- 
tondod wl)f‘n they more y>firticularly flatter the senses. U is 
thus tlial the gentle sounds of the voice add to the emotions 
.‘xeited by tJic toiicli, an<l that thesi> latter are increased 
tou<rhing tin* mainmat*. 

All ^lomeslic animals are not, by any means, equally accessi- 
ble \o »lie infl uenee of caresses, as they are to the influence of 
tbod, •whenever they are ]:»rcssed by hunger. The ruminantia 
enpear to l)e little afleeted by them ; the horse, on the contrary, 
f' cm.-: to jvlisli them in a very high diegrec, as do many of the 
p<!cbYdcrniata also, and especially# tlu' eh‘phanu The cat hs not 
‘ nd iflereut ro them it might even be said tJiat it sonictunes 
seeks them witii a sort of fury ; Imt it i‘> without dispute in the 
dog, that they liioduce tlio me . marhed etficcis; and wltat de- 
.-erves attention, is, lliat all the* species of the genus which I 
Ijiive had an opportunity ol' observing', are similarly afleclod by 
them, 'riiere wa.s once a she ^\olf in the P.rwal Menagerie, on 
n3;icli tbc' caresses of the ictnd and voice jaoduced vso powerful 
eiicci, ilirit she jemed to e-o'crience an actual delirium, and 
joy was not le vividly eApressed^by her furies than by her 
A jackah front Sonegal, was atlectcd precisely in the 
•mne manner , and u common hjx was so strongly agitated, that it 
became neccs.^^ary u..’ abstain from all such t.,\pression:’ of kindness 
toward it, from a dread Mi the disagreeable consequences that 
might follow. It is \\(Wthv being rcimu'ked, that all the three 
animals were females, * • j 

I do not kjiow wJiether 1 may put songs, or hannonioiis mo- 
dulations of the voice, among the number of artificial wants by 
which the will ol* animals is captivated. It i.s well known that 
tile camel-lcadei s make use of it to slacken or accelerate the pro- 
gross of the animals whicli they conduct. But is'not this a mere 
sign vvii^ w?iich the march of these animals is associated, as the 
sound of the trumpet is with respect to horses, which are there- 
by apprised that the lists are clear, and that they are to be Jet 
loose ? I would be incruied tp believe so, not knowing any fact 
that could afford a contrary idea ; for what has been said of the 
power of music upon elephants, has been viewed with some preJ> 
judices ; at leas!, so far as my own o})servalion extends, I am COU 7 
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vhieed tbai such' U t}ic general itnpvi^&sionv Tt would becuriou*? 
however^ to enquire on hat foundation this association rest^^ 
and s^hat relations exist between sound and the hearing of matn . 
miferous ^animals, whose voice is so limited as to variatioi4 anc 
hannony. 

It is not, however, sufficient that the means o( attachment al- 
ways precede the acts of docility which arc required ; they mus. 
also succeed them. Constraint prudently employed does 'not 
remain foreign to these acts; and it might be injurious if con- 
tinued too long, (\sresses or daiiitiv^s maLe this effect instantly 
cease; calmness and confidence arc renewed, and quickly weak- 
en, if they do not efface, the traces of fear. 

As soon us confidence is obtained and familiarity cstabliblicd , 
as soon as, by good treatment, habit has rendered the society 
men indispensable tP the aniniiil, our authority may be enforced, 
and we may employ eonstrain^ and apply cbastisomcni. But 
our means of correction are limited ; they are confined to blow^, 
accompanied with precautions necchsary to prc\ cut the aiumaK 
from escaping; and they produce but a singh cilict, which eon* 
sists in transforming tlie Ibeling, whose m mifcsialion it is neces- 
sary to repress, into that of fear. From the assoeiatitfti which 
results, the first of these feelings is weaktmcc^^ and Ronietimes at 
length entirely destroyed, even in the Imd. But tliq application 
of force ought never JLo bo without limits, for its e\cess produces 
two contrary effects, it either intimidates, or excites hatreds Feoir, 
in fact, may be carried* to the jwint of disturbing all the other 
faculties. ^ naturally timid imprudently corrected, and 

entirely absorbed by his fright, ho longer pcrceixcs even the 
gulf into which be precipitates himself with his rider ; and the 
spaniel, so adapted by its intelligence to the ehace, and so obe- 
dient to the voice of hi? master, is coiuerted into an undecided, 
wild, or tremblhig animal, when a severity without bounds has 
presided over its education. With regard to resistance, it al- 
ways commences on the part of the animal, at the poinjt where 
our authority passes beyond the limits which time and habit had 
imposed upon its obedience. These limits vary with respect to 
each species, and to each individual ; and the moment they are 
passed, the instinct of preservation re*awakens, and at the same 
time the will manifests itself with all its force and indouendence. 
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.How often do wc^see domestic anhnais^ at^lhc dogifself, revolt 
gainst bad treatment, and exercfee th,e moat cruel vengeance 
b3^1[ose who inflict it. The very jt^dividuals which we regard 
as' vktous, “and which we name restive, are^ only essentially dis- 
tinguished from those which are possessed of mildness and docility, 
by more imperious propensities;, which often, it is true, no means 
can captivate, but which, in many cases also, a more judicious 
aj^licatiori of those commonly used might serve at le^t to 
weaki^D.'’;^.,, 

I shall hot relate the numerous ey;implcs of vengeance inflict- 
ed by domestic animals, and particularly by horses, upon those 
who had maltreated them ; the lutftred which these aniriials have 
cherished ttnvarfls their cruel masters, and the time during which 
it has been retained by them in idi its original viok nee. Such 
example's are numerous and fammar ; and ahhough they ought 
to have shown dial brutality is tl moans little calculated to ob- 
tain obedience, they have been ineftcetual for this purpose, and 
animals are still treated by us as if we had nothing to subject in 
ihcixi but their will. I cannot, however, forbear mentioning one 
example wliicli was exhibited hy an elephant, and this less on 
account of its rii'eness among uh, lhau from the peculiar charac- 
ters which accompanied it. 

7'hls animal \yix% entrusted, at the age of twi) or three years, 
to a young man who took care of it, and who taughl it various 
exorcises, which he made it repeat for the amusement of the 
public. It rendered aii entire obedience*to its master, and felt 
a lively affection for him. Not only^did it submit, without the 
smallest hesitation, to all his commands, but it was even unhap- 
py in bis absence ; it repelled the advances of every other per- 
son, and even seemed to eat with a kind of‘ regret, when its food 
was presented to it by a strange hand. 

So long as this young man was under tlie eyes of his father, the 
proprieto^of the elephant, whether the influence of his family rei 
strained . him, or age had not yet developed his bad propensi- 
ties, he conducted himself with propriety tow'ard the animal en- 
trusted to his care; but w^ien the elephant came into the pos- 
session of the royal menagerie, and the young man, who was 
taken into its service, was left to himself, things became changed? 
. OCTOBER— -DKCEMBEK 1827 . ’ JO 
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He gave himself up to dissipation, and neglected his duties ; he 
even went so far, in his moments of drunkenness, as to strike 
his elephant. The latter, from being habitually cheerful, be- 
came melancholy and taciturn, in so much as to be thought un- 
well. It still however obeyed, but no longer with tl^t brisk- 
ness which shewed that all its exercises were regarded by it as 
amusements ; signs of impati^^nce were even sometimes manifest- 
ed, but they were immediately repressed. It was obvious tliat 
very different feelings were combating within, but the situation 
so unfavourable to obedience to which this violent state reduced 
it, did not the less contribute to excite the discontent of its 
keeper. It was in vain that die most positive orders were given 
to tliis young man never to strike his elephant, and that be was 
made to see that good treatment alone could restore the original 
docility of the animal. Mortified at having lost his authority 
over the elephant, and especially at not going through bis 
exercises with the same success as formerly, las irritation in- 
creased, and one day being more unreasonable tlian usual, 
he struck his animal vith so much brutality, that the latter, 
goaded to the utmost, uttered such a cry of rage, that its terri- 
fied master, who liad never before heard it emit such a terrible 
roar, ran off precipitately ; and it was well for him, for hence- 
forth the elephant would not so much as suffer him to come 
near it ; at the mere sight of him it became furious, and all the 
means which were afterwards^ ejfnploycd in order to inspire it with 
^letter feelings, were Ineffectual. Hatred supplied the place of 
love; indocility succeeded* to oWlicnce; and, as long as this 
animal lived, these two feelings 'predominated in it. 

Benefits on our part arc therefore indispensable to bring ani- 
mals to obedience. As we arc not of their species, they do not 
naturally experience affection for us, and we can only act at first 
upon them by restraint ; but it would not be so on tlie part of 
mdividuals towards which these animal.s are attr^toc|Jbv their 

* instinct, which arc of the same species, to wliich a powerful tie 
tends to unite them, and for which the constraint exercised by 
their kind is a natural state, a possible condition of their exist- 
ence. 

* From tile moment wJien they first come together, those ani- 
mals are opposed to each other in the same manner as the do^ 
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mestih animals are opposed to man^ aftcf the latter has b^me 
nelK^ary to them, has seduced them and captivated tlieir affec-' 
lions ; that is to say, the one may immediately employ force for 
subjecting the otlicr. It is the elephant, which, by the manner 
in which it is rendered domestic, furnishes us with an example 
of this truth. But, to be properly understood, I must first re-, 
late certain facts which I have already developed in my mcimdir 
on S^ociabUity. 

All the social animals, when left to themselves, form herds 
more or less numerous, and all the i idividuals of the same herd 
know each otlier, and are mutually attached, according to the 
relatlcttis which circumstances an(f their individual qualities have 
established among lliem 5 and those herds live in harmony so 
long as 110 incident occurs to disturb il. But this sot l of attach- 
ment exists only witli reference jo the individuals of the same 
herd ; a strange individual is not at first admitted by them, 
they almost always receive it as an enemy, and bad treatment 
often reduces it to the nccc»ssity of flying. 

# On the other hand, every isolated individual has need of the 
society of its felloes; it .seels i lom out, appioaches them, fol- 
lows them at fiist at a distance, and,* in order to be admitted, 
renounces its \ull to the point at which the feeling of self-pre- 
servation dt'tcrmincs it to defend itself, or to withdraw. 

The domestic dephauls obeying the man who leads tlicm, 
are opposed to an isolated wild eiephant, jn the same manner as 
every individual of one herd i^ to those of another, 

while the solitary elephant iiaresistibly impelled by its instinct 
to approach other individuals of its species, and to submit to 
them within certain limits. 

Elephants, like all other social animals, might therefore im- 
mediately employ force for the purpose of subjecting others; 
and, in facl,J;his is what takes place in the manner in w*hicli 
wild elepirfnts are reduced to domesticity. 

Domesticated individuals, commonly females, are conducted 
to the neighbourhood of places in which wild individuals have 
settled. If there be in their herd one which is forced to keep 
separate from the rest, and evemto live solitary, or because, be-^ 
ing a male, there are stronger individuals in the herd, or, from 
any Other cause, isimi>ellcd by his natural propensity, be quickly 
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discovers the domestic mdividuals, and approaclics them. The 
masters of the latter, who are at hand, run up, and confine the 
strange elephant with ropes, beings protected by those which 
.belong to them, and wliich, on the smallest resistance from the 
new comer, strike it with tlicir proboscis or tusks^ and compel it 
lo submit to be led away. 

The cliaslisements inflicted by the domestic individuals upon 
tlie wild individuals, joinpd to the good treatment which i’<'- 
ceives, soon cxwnplelc his captivity, o\\ in other words, soon 
bring about the period when his will conforms itself !o his new 
situation, when his wants are in accordiance willi the commands 
of his master, and when he submits to the various labours allot- 
ted to him, and w'hicli habit soon nmders easy ; for it is saitl 
that a few months only are rc<pnre(l to Irausibrm a wild ele- 
phant into a domestic one. , 

So lohg as animals are, to a certain degre^e, susceptible of af- 
fection and fear, — so long as they can at tael 1 themselves to 
those M'ho treat tliom well, and dread those who punish them, 
it is sufficient to developc in them these feelings, in order tell 
weaken those which might be opposed to them, and lo give ano- 
ther direction to their will. This is what we have obtained by 
the application of means, wdiich now form the subject of our in- 
quiries and observations. But it happens, either from the na- 
ture of individuals, or from the nature of species, that the en- 
ergy of certain pro])^'nsities»tfcqiiircs such powTr that ho other 
feeling can overcome it, apd under the empirt' of which no other 
feeling can ever arise. For siwli animals, neither good treat- 
ment nor correction w ill suffice, neither the one nor the other 
would o|}eratc effectually ; they would even be nothing else 
than new causes of exercise to the will, and, in place of weaken- 
ing, they would exalt it. It is therefore indispensably neces- 
sary, with respect to animals which experience imperious a 
desire of independence, lo commence with immedSfttSly acting 
U))Ou their will, to dpadeii their rage, in order to render them 
capable of fiar or gratitude ; and, for tins purpose, tlic happy 
idea was suggested of submitting them to a forced state of watch- 
fulness or lo castration. 

According to all accounts, it appears, that the first of these 
means, namely, a forced state of watchfulness, isofall the ipodifi- 
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cations which an animal may experience, without Lis being muti- 
lated, that which is best adapted to weaken its will, and dispose 
it to obedience, esjxjcially when benefits and chastisemcnis^ are 
prudently associated ^vith it ; for tlicn the affi'ctionatc feelings 
experience les^nsis^tance, and take root more quickly and more 
deeply, and fear, for the sauu' reason, acts with more prompti- 
tude and more foiTc. 

The moans, which may be tinjiloyed for suspending sleep, 
consist in strokes of a whip, applied moie or loss smartly, or in 
a loud noise, sucli as that of a drum or triunjiet, which is va- 
ried to avoid the effect of uniformity, but especially in render- 
ing hunger urgent, by withholding food; and among the ob- 
seiwations to whieli these diffcjent modes of procedure give rise, 
there is one which it will not be ilhout interest to dwell upon foi' 
a moment, iillhougJi it does not j^csult exclusi\cl} from the parti- 
cular case which we examine, but piesenls itself iiiidor a va- 
riety of other circumstances. It shews us, tlial animals do not 
know to refer to their cause the modifications winch they expe- 
rience through the medium of sound, whentwer certain particu- 
lar relation^ do not exist U'twcon them and tlicir causes. 

When an Indocile stallion or bull*is slnuk, it does not uns- 
(udge regarding the cause of its pain, but iinnu’diatelj throws 
itself upon the [icrsou who Jia-> din etc d tbo blow, — e\en when 
ii may have been striK^ bj a projectile, likt^ ihcTioar which 
rushes U)k)ii the bimtei whose has/voimdcd it 1 do not 
examine whether experience Iwis ^ai\y tiling to do with their ac- 
tion; this much is cert<mi, that whatcvei experience these ani- 
mals may have of the noi*’^ from which tJiey suffer, they aie ne- 
ver able to rofei the caus<*, either to the inslruinent whicdi pro- 
duces it, or to (he person who cniiplojrs tlns*instrLunent. They 
suffer passively, as if they c'Xjierienced an internal disease ; the 
cause, likc^c seat of their uneasiness, is in ihciUselvtN, and yet 
they vfly concctly discern the direction of the noise. The 
moment they are struck by sound, their head and ears arc di- 
rected, without the slightest hesitation, toward the point from 
whicl) it proceeds ; there .ire even animals in which this action 
is instin(*tive, and precedes all experience ; and with leganl ty 
the sensations, I miglit add, that the bull acts upon seeing a 
^ red ray, as he would under the imptilse of bIow.*>. The cause of 
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the modifieations which he experiences^ is in both cases entirely 
external ; which shows us farther, that if the horse and the buH 
do not refer the sound to the instrument which produce^ it, it 
is less on account of ilie distance which separates them from the 
instrument, than on account of the peculiar natur^* of the sensa^ 
lions of Iiearing, 

The above means are applicable to all animals, and to both 
sexes, although they do not produce the same results in all. 
The means of castration applii^s only to the male individuals ; 
and It is absolutely necessary only for certain ruminnntin, and 
chiefly for the bull. Almost all the natural wants, when not sa- 
lisfied, especially when their object is to repair the strength, 
such as hunger and sleep, are accompanied with a physical 
wcalvoning. There is one, on the contrary, which seems to in- 
crease in proportion as the obstacles which oppose it increase, 
until it is satisfied ; it is love. As we arc unable to exercise 
any ininicdiatc controul over it, wc mutilate the animals, wliich 
experience its cflbcts too strongly, by removing the organs from 
which it has its priiicqial source. 

^ In fact, the bull, tlu* ram, &c. do not really submit to man 
until after their mutilation*; for the influcnc of the spermatic 
fluids cxtcmls in them, also in all tlie other animals, much 
beyond the seasons at winch the desires of love are experienced. 
At no pcridtl of their lives have these animals the docility wbicli 
domestication re(|uircs, wliercM'^ the ox and the sheeji have al- 
ways be<*u looivcd upon a> ,mpd(Js of patience and submission. 
Hence it follow s, that bulls and rams arc useful only for propa- 
gation ; and that in tlie ram it is only the female that is do- 
mesticated. 

This operation i§ not necessary in boi'ses, although those 
which have undergone it are generally more tractable. The 
dog, on being castrated, loses all its vigour and activity ; and 
this eftbet appears to be common to all the caruivoJb^^ov the 
domestic cat is in this respect precisely in the condition of fho 
dog. 

It is therefore by wants, over which wc are able to exercise 
^jme influence, wlmh it depends upon us to direct, to develop, 
or to destroy, that we are enabled to tame, and even entirely cai>- 
tivate aitimals;' and, from ttie. small humber of' them of which 
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luive bilhcrto taken advantage^ we msly be allowed to thmk» 
in practice, we have not yet exhausted this source of the 
means of seduction, — and tlmt others might be brought to our 
aid, should new spedcs to be rendered domestic, or new ser- 
vices to be denjai^ed of those which already are so, enforce the 
nc^sity of searching them out, and induce us to make tlie at- 
tempt. Although, howen'er, the number is tlius limited, it will 
easily be conceived, that, in applying them to animals of very 
different natures, the results obtained must vary in a high de- 
gree. In fact, scarcely any comparison can be instituted be- 
tween the dog and the buffalo in this respect. While the one is 
a pattern of attachment, submission, gratitude, fidelity, and de- 
votedue&s,— the other is destitute of every benevolent and affec- 
tionate feeling, and of all docility.*^ Between these two extremes, 
come the elephant, the hog, the hor&c, the ass, tlio dromedary, 
the camel, the lama, the roiu-deer, the goat, the ram, and the 
bull, which could all bo characterised by the qualities which 
ha\e been developed in them by the influences to^hieh we liave 
subjected them ; but this subject would lead me too far beyond 
the limits which I ought to prescribe to myself in a mere me- 
moir. • 

Hitherto I have only considered the general effects which the 
various means, described above produce upon domesticated ani- 
mals, It will not be usolcsv to cast a glaflce over ttiose which 
they produce in wild animals; foi^the comparison that will re- 
sult, will })crhaps assist us in eliciting tfie first elements of do- 
mestication. , * 

The monkeys, that is to say, the quadrumana of the old world, 
which, to the highest degree of intellect in animals, unite the 
organization most favourable to tlic development of all the fa^ 
cuUics — ^which have the propensity to unite together, and form 
large herdsj— appear to jkjsscss the conditions most favourable 
for rcccilTOig the influence of our means of taming, — and yet no 
adult male of this numerous tribe has ever submitted to njan, 
whatever good treatment it may have received. I intend con- 
fining myself to the gucrous, raacaci, and cynocephali ; for the 
otangs, gibbons, and seinnopitheci, arc animals as yet too little 
known to us to hove ever been sul>ji;3ctod to experiment, Witfi 
regard to the former, their 6en$a\^ms are so vivid, their infer* 
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cnees $0^.|>rbi(npt, their natural distrust so greati all their 
feeUi^i so violent, that it were impossible, by any means ;whal- 
ever^' to confine them to any pmicular order of enreumstancesi, 
or habituate them to a determinate situation. Nothing could 
quiet their desires, wliich change with all the modifications they 
/experience, and, even to a certfun degree, with all- the motions 
that are performed around them : hence we liavc never been 
able to count upon any good feeling on their part ; af the mo- 
ment when they are giving the most striking tokens of affetition, 
they may be induced to tear one with fury; and there is no 
treason in this, for all their vicious «|iKilities depend upori thqir 
excessive mobility. 

It appears, however, that, by violence, and by continually 
keeping them in tomient, they may be induced to perform cer- 
tain exercises. It is in this mani^cr that the islanders of Sumatra 
succeed in teaching the Macncus mnieet?'mus to ascend trees on 
l^iing ordered, ^and collect the fruits; but it is only individuals 
that are thus trained, and where focc is necessarily employed ; 
domestication is not yet effected. 

It is in consequence of the same treatment that \vc see s^mie 
of these animals, and particularly the magot (Maeacm mum), 
learn to obey their master, and to perform thase adroit and ac- 
curate leaps, to execute those bold dances which their organiza- 
tion and lh5ir natural dextcTity render easy for tliom, and which 
often strike us with aMtonisliintm. Yet they arc so exclusively 
subjected to force, that, wliorioyei.thcy can escape, they run ofl; 
and never appear again, ff they l*appen to be in countries to 
which they can accommodate themselves, and wliich are calcu- 
lated to afford them the means of subsistence. 


We sliould bclt(a- succeed in laming the American quadru- 
mana with pond(*nt tails, such as the atelcs, and .sapagons, which, 

U) a high degree of intellect and the social instinct, ^joy join an 
extreme gentleness and a lively desire of being caresscS^ With 
regard to the Lemurida*, so many difficulties would be encoun- 
tered in taming ih cm, and so fevy advantages obtained, on ae- v 
count of their untractnble and timid nature, tlijit the uselessness 
making the attempt would have been disepveml, liad it been = 


iriedk 4 A,nd thd*same remark applies tp the Insect) vora, which ^ , 
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would^ moreover, have the disadvantage of a very limited intel- 
lect, and of an unfavourable organization of limbs. * 

The carnivora, such as the lions, panthers, martins, civets, 
wolves, bears, &c. all of them species which live a solitary life, 
arc very accessyjlc to benefits, and little susceptible of fear* In 
a state of liberty, they retire from danger ; in captivity, violence 
iriitates them, and seems especially to carry confusion into their 
intellect; anger and fiirj then possess them. But let their 
wants be satisfied wlicii they feci them keenly ; let tliem expe- 
rience goodness only on the part of tluir masters ; let no sound 
of the voice, no motion, givet indication of a meiiaoing character; 
and these tiTribJe animaK wiU soon be seen approaching their 
benefactors with confidence, manifesting the satisfaction which 
they experience on seeing them, and aiforcling the most unequi- 
vocal demonstrations of their aflection. A hundred times has the 
apparent mildness of a monkey been followed by treaclier;y ; hut 
never have the outward signs of a carnivorous animal proved 
deceitful. If it is disposed to hurt, every thing in its gestiues 
and look will announce it, and the same ^^ill be the ease when it 
is animated by a benevolent feeling. 

Lions, panthei^, and ligeis have <fftcn been scum yoked to 
carriages, and obeving their di ivers witli much Jocility. Wolves, 
trained for hunting, have been seen faithfully to Ibllow the pack 
to which tliey belong<*d, and "’le exercises wTliich bear? are made 
to perform are well knovMi. BnUaltliough we have been able 
to hubiluate these animals to olii‘<rKuce, although we have 
succeeded in tiainiug them toiertam exercises, we have not gone 
so far as truly to associate them with us; and \el wliat Services 
might not man derive lioin the lion or bear, were lie able to em- 
ploy them as he has succeeded in t m])loving the dog. 

The seals, which are all social animals, and possessed of un- 
common, d^’ec of intclleel, an', perhaps, of all the carnivora 
those whiiC would undergo the greatest modifications from our 
good treatment, and wliicli would perforin, with most facility, 

' what we might require of them, 

Theglircs, that is to say the beaver^ marmots, squirrels, 
hares, &c. sCeiUji only to be endowed with the faculty of feeling,^ 
so little activity has their intellect. They retire from whatever 
causes them i>(iin# mid, on the othoj: land, approach whatever i» 
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^greeaUe 4o 4itein> whence they can be haiHtuUcd to certain 
condidotmt, And even to certain exercises, but they distinguisli 
these causes but very imperfectly ; they appear to exist for them 
(XUly when they act, and to form but little association in their 
inmnory. The animal of thib tribe, to which we ^ave done luost 
good, docs not distinguish us individually, and idiows no more’ 
batisfaciion at our presence than at die sight of any other per* 
son ; and this is equally true with regard to those which live in 
society as with regard to those which lead a solitary life. 

If we pass to the tapirs, the pcccoris, the daman, the ssebras, 
Sic. in a wonl to tlic pacltidermata ,and solipcda, wc find ani- 
mals living in herds, which pam may iuspii'c with fear, and good 
treatment render grateful, which distinguish dicir masters, and 
sometimes form very strong attnchuieuts to them. 

A similar effect takes place, Jo a certain degree, with the ru- 
minanda, but principally the females, for the males, without any 
exception I believe, have a brutality which bad treatment in- 
creases, and which good treatment dm's not soften. 

We Icani, therefore, fixim the facts which have conic under 
our consideration, whut infiuciicc the various nieaus which have 
liccn devised for bending animals and a<< aching them to our 
service exercise upon them ; but they disclose nothing to us iv- 
garding the dispositions which are necessary in order that do- 
mestication may result from this infiueme ; for we have seen 
that several animals receive this influence like domestic animals, 
without, however, tieconiing doiBcslic. 

Wetc our action upon atiimaK limited in individuals, wore it 
necessary for us, at each generation, to recommence the same la- 
bour, in order to associate them with us, we should not have had, 
properly speaking, domestic animals ; at least doniesticily would 
not have been what it really is, ami its influence, upon our civi- 
lization, would not have had the results which the wisest olv 
servers must have discovered it to possess. h’ortunatSly this ac- 
tion is connected ^with one of the most important and most ge- 
neral phenomena of animal nature ; and the modifications which 
we have made (hose muinals undergo, which wc have first 
/luced to domesticity, have not lieen lost with respect to iIkjsc 
which liavo been protluccdiby them. 
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It 18 a fact universally recognized^ that the young of animals 
have a vesry strong resemblance to the individuals ’which have 
given life to them. This fact is as obvious in the human spe* 
des as in any other ; and it is not less true with reference to the 
moral and intellectual faculties, than to the phydeal qualities. 
Now, the distinctive qualities of animals of the same species, 
those which have most influence over their particular existence, 
which constitute their individuidity, arc those which have been 
developed by exercise, and whose exercise has been called forth 
by the cimimstances amid which these animals have lived. 
Hence it follows, that the qualities transmissible by animals to 
their young, those which give rise to a mutual resemblance in 
them, arc of a nature to ai’ise from fortuitous circui/istances ; 
and, consequently, that we arc ena^ lod to modify animals and 
their progeny, or their race, within die limits which bound our 
power to produce the circumstances calculated to act upon them* 

Wliat is thub established by reasoning, the obseri’^ation of 
domestic animals fully confirms. It is we who have formed 
them, and there ia none of their race that has not its distinct 
qualities,— 'qualities which make hiuli or such particular race to 
be preferred to any other, according fb the purposes for which 
it is intended, and^which arc eonstaudy transmitted by genera- 
tion, so long as circumstances opposed to those wdiich ha\ e occa- 
sioned them do not destroy the ettetts of these latter.® It is by 
diis means tliat wc arc enabled tt> •|>rcserye the races in their 
purity, or to obtain by their mixture races having new qualities, 
intcnnedicite between lliose wliich have been united. But all 
these facts are so well knouii, that I consider it superfluous to 
dwell pai*ticularly upon any of them. 

It will not, Ijowover, be useless to remark, that the most do- 
mestic races, those which are most attached to maii, arc those 
whk*b Imve^xperieiicod on his part the action of the greatest 
number oAhe means, the use of which we ha\e seen for render- 
ing them attached. Thu^^ the dog species, on which caresses 
' Imve so much influence, without distinction of sex, is indisputa^ 
bly the most domestic of all ; while the ox species, the females 
of whmb alone experience our influence, and on which wc have, 
had no other means of acting, for tha purpose of attaching them 
to us dian feeding, is . certainly thal, which least belongs to us. 
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And this diflcrcnce between the dog and the o\ would still ne- 
cessarily be* increased by the difference of fecundity of these two 
species. In fact, the dog, in an equal time, siilimits to uur in- 
fluence a much gi*cater number of generations tlian the ox. We 
arc ignorant what dispositions the dog origiimll3^ had to become* 
attached to man and to serve him, and upon \rhich consequently 
man might have acted to bring him to th<* degree of submission to 
which he has arrived ; but there is every reason to believe that 
tlicy were numerous : and with the piomptltude with which the 
elc|>hant be conus domestic, it is eMt'*inelv jirobable that if our in^ 
fluence could be exercised over a cei tain humberof itb gone rations, 
it would liccoine, like the dog, one of the most submissive and 
affectionate of our anmiaLs, inasmuch as all the means adapted 
for rendering animaU tlouiestic are talciilaled to modify it 
Unfoi'tunately no pains have been taken in atlinipting to makt' 
it breed; and, in the counlries where its services have become 
necessarv, the nativis have conUiiU d thciiiscKcs with taming 
individuals. 'Jliis transmission of individual modifications hy 
geneialion dues not, howcvei, afford a ha^is to domc^tication, 
although it is mdispens.il)le to it It is a general phenomenon 
whicli has bteii observe d^in the wildest ahiirio as in those that 
have licen most suhjcfled to oui will. Let us inquire, there- 
fore, now that we know tlie animals wbul^ are a^soeiateil with 
us, what IS llie disjiosition coinuion to some and foroigu to others, 
which might bo regaulcd .is^^eiiliai to domesticity; for with- 
out a pailicular disposition, winch would second oui efforts and 
prevent our empire ovcf animal^ fioin being meiely accidental 
and transitory, d is impossible to ccmccive how we should have 
succeeded 

{To bi anu faded in nt\tt numhr^) 

On a mxt GyrogoniU^ or Fossil CapsuU of the ggnm Chara^ 
imj 0 ring vety obundanfJy in the fresh llmt stones of 
the mii^hhonrlawd <f Pax is Jfy M. Con^^tant PunvosT. 

The autlioi commonres with a hihlorical ac^iint of the Gy- 
^rogpnitcn, in which he relates all that h(Ui) said regarding 
these small Ijodits, wlucli ore now gcnenij[|y considered as fossil 
sectls of the gi'nns rhara I In Forfajroi^jj^^ the analogous Jbssbil 



61 


M. Prevo<it on a Neto iJryyogoniU 

chartc form part of one of the newest deposits, the formatiem of 
which, if it docs not belong to the present period, is dt least more 
recent tlian the diluvian de|)o<‘its on which tlie Forfar marls rest 
On the contrary, the gyrogonites observed by M. Constant Pro- 
vost, in the ujjpor fresh walor limestones of the neighbourhood 
of pans, are connected with au older formation, probably ante<* 
rior to the great revoUilion which ha® left the globe in its pre- 
sent 6tatc. This difference of position it is of importance to 
remark, because it serves to connect, by insensible shades, the 
pioductions of nature as it exists at present, with those of the 
period when the soil on which we now live was formed. 

The new g 3 Tngonite observed 6y M. Constcinl Prevost, is not 
Ics5 abundant in certain localiliosof the luights of Montmorency, 
than tlu gyrogo7nics nuduaglnuh along with which it occurs, 
ll ditfeis essentially from this loiter in its form, which is elon- 
gated ovoidal ; in its si/o, which is lc>s hy a half or even Iwo- 
tliirdfl, a circumstance whuh renders it seal cel y perceptible with- 
out the aid of a glas^ , lastly, in the number of spiral turns, 
which, ill place of being six, \ur\ from nine to ten. These 
characters prevent our confounding the new gyrogonite with the 
two Species doscnhtxl by M. Ad. Brdhgniart, and they serve to 
approximate it lo the fossil vluch M. Ch. T/cyell has made 
know'll, an<i consccpicntly to the capsules of China at 

present so coimuoii in llio atcis of numu oils inaFshcs, which 
exist upon the very soil filled with analogous fossil bodies. The 
distinction becomes so much the more difficult to be established, 
that in tlu* seeds of’ the same species of cliara gathered from 
the same stalk, there arc pei*<*eived in thi* si^e, the more or less 
elongated general f<»rm, the number of spual turns, differences 
which some might consider sufficient to establish scveial genera. 
M. Constant Prevost has found similai variations in the fossil 
gyrogonite^, of which he has a great number in his possession. 
Most oP*thcse, as m the C. mtdicagbwla^ have lost their outer 
coveri{« * and the part preserved, or rather replaced, is only tlie 
internal nucleus of the capsule, of winch, however, the iniprcs* 
Mon is frequently preserved in hollow in the compact silex. 
These petrifactions arc seen priiuipally in blocks of white aqd 
compact fresjh Water silex, which affect irregular rouiukxl forms, 
re|j]repontitig geodes^ whicli are (lilscminated without order m 
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tlic midsfc of clay, marbled with red an4 bluish colours. These 
hiliceouablffcks, which are often hollow in their interior, are 
filled witli the same day, and with an immense quantity of 
Cr. mdicagimila^ and of the new species. In that case, the 
fossils? are free, and it is easy to separate them the clay by 
washing. The residuum obtained by this operation, appears to 
the naked eye to be nothing but a very fine sand ; but, with the 
assistance of a lens, it is distinctly seen that each grain Is a part or 
a complete mould of one of the two gj rogonites, or a broken 
fragment of stems, the structure of which diflFcrs in no way 
from that of the st(*uis of the genus Chara. Nitric acid pro- 
duces no effect upon these parts, which renders it probable 
that they ha\e been transformed into silex. When nitric 
acid IS poured upon the dried, and even the fixjsh, capsules of 
recent chara, it causes a livelj effervescence, produced by the 
d^omposition of a great quantity of carbonate of lime, which is 
contained in the outer envelope of the cap<?ulc, as well as in 
the stems. This effervescence destroys the o))aquc part of the 
envelope ; and the luickus, v^likh is almost, in every respect, si- 
milar to those that have become fossil, remaiiis untouched in the 
liquid. It ought to be remarked, on this a i.’asion, tliat, in the 
calcareous rocks which contain fossil gyrogonites, it is the oiitei 
envelope that has been preserved, while the nucleus has disap- 
pcared,~{r result the leverse of what the siliceous rocks dis- 
close. • • 

M. C. Piciost found the ^nve gjrogonltc in the fresh-water 
flints of Nogent le Ilotrou,.whV*ii were given him by M. J 
Desnoyers, who has also some specimens of a greenish compact 
limestone, icscmbling, in its mineralogical appearance, some 
beds of Jura limestone, of the Department delaManchc; in 
which country the specimen ^ were found in digging wolh, They 
contain a globular gyrogonitc, which differs, in some points, 
from the (7. mcdicaghiula. Some fresh*water marlsW iho vi- 
cinity of Epernay, collected by M. DeshAyes, arc fItVi with 
gyrogonius v\luch are also globular, but less perfectly so, and ' 
larger than the G. mcdka^'mula^ and, perhaps, similar to those 
already pointed out by M. lligot de Morogucs. There has also * 
been observed in tlic depa|ts, superior to the Eountainblcati 
sandstone, above Valvin, a*constaht variety of elongated gyroi 
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gooUe, large?’ tlian tliat which forms the principal object of the 
present noUcc. If, to all these indications, there be added the 
description of ti^ercula/r gyrogmite^ discovered by Mr Charles 
I-yell In the Isle of Wight, it will be seen that the genus of 
fossil Cbara is^an object of mucli interest to the botanist and 
geologist There remain, without doubt, many fossil species 
to bo discovered, but it is of importance tliat the gyrogonites 
receive specific names only after a preliminary examination of 
the Chora, at predcnt existing, may ha\e fixed tlie limit of the 
possible differences in the capsules of the same plant, and deter- 
mined the value of tlic ports which arc capable of furnishing 
distinctive characters. This phil&sopliical object cannot be bet- 
ter attained than by tlic natiualisi who first discovcrerl tlie ex- 
istence of fossil Charaj ; and the cin umstance, that M. Leman 
is at present occupied with a work on the suiycct, prevents the 
author of this notice from bestowing a new name upon the gy- 
rogonite wJiich he imagines he was the first to observe 


Notice regarding Fossil Remains ^ound in Ava. 

• * 

The Calcutta Government Gazette contains the following 
account of the fossil roiiiains brought to Calcutta, on account of 
Government, from the Burr e Empire, l5y the latcfmission to 
Ava. • • 

* 

“ Of the fossil bones, the most iTum(ft‘ou& and remarkable arc 
those of an animal about the size of a lai'gc elephant, stated to be 
the bones of tlic mainmotli. This is a mistake. The mammoth 
is an extinct species of the elephant, diflering from the two living 
species, the African and Indian. Thu remains of this nnimni 
have only been found in Europe, and chiefly in Siberia. The 
Burman fuaSiI bones arc unquestionably those of tlic mastodon, 
as may be clearly seen, by comparing, as I have done,, the grind- 
ers widi those of the Indian elephant, ns well as the accurate de- 
scriptions and repesentations of both in the work of Cuvier. lu 
the different species of elephants, the crown of the molm'cs, or 
gripders,, is marked by superficial^Jransverse bands. In the 
toastodon, the form ia widely differ 5 n|t, the erown being marked 
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by deep transverse furrows and^ ridgei^. the latter divided into 
two or morif tittusc pyramidal points oi* mammilla^. . 

It vwas this singular appearance which- made the mastodoii 
along time be considered erroneously as a carnivorous aniroah 
Five species of the genus mastodon are sijpp6se|l by Cuvier td 
have been discovered, and I imagine the bones now under con- 
sideration will be found to constitute a sixth species; for the mo- 
lares, on which he principally rests for his specific distinctions, 
differ very materially from the representations which he - has 
given of the ascertained species. The mastodon of Ava, if it 
be a distinct species, will be found equal in size to the gi*eat 
mastodon of‘ the Ohio, wlnclf is reckoned to be equal in size to 
the Indian elqihant. A grinder, which I examined, measures, 
ill circumferenc*e, between sixteen and seventeen inches, and the 
circumference of 5 humerus round the condyles is not less than 
twenty-five inches. Several ot^ Lhe grinders and bones, however, 
appfirently of an animal of the same species, arc much smaller 
than these, but this is probably on account of their belonging 
to younger individuals. I need harilly observe that our mas-, 
todon, like others of the same genus, and ail the species of the 
elephant, had tiasks. Several fraginciUr*. but no entire tusks, 
are in the colkx^tion. 

The next most remarkable remains arc* those of the fossil 
rhinoceros There ^irc several molares of an animal of this ge- 
nus in the collection. Cuvicj describes four species of the fossil 
rhinoceros to have been ascertained, all diflering from the living 
species. The bones, nctw *found, bear a striking resemblance to 
one of the species represented by Cuvier ; but ibe molares are 
considerably larger than any of those which he has represented. 
The collection seems to me to afford evidence of the existence 
of two other animals o(‘ the same family with the elephant, mas- 
todon and rliinoccros ; at least,, teeth, which I have seen in it, 
exactly resemble twT) species of a genus represen the work- 
of Cuvier, and to which he gives the name of AnlhraoGthmum: 

The other teeth of quadrupeds wliich exist, and which lam 
able to recognise, are those of an animal of the hoi-se-kind, and 
those of an animal of the ruminant family, apparently of the 
size of the buffalo. ' ’ " ' 

Among the remains |re nuSierpu^ specimens of iho$e of a 
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crocodile, which I conjecture to resemble the long-nosed alliga-^ 
tor of the Ganges, the native name of which has been corrupted 
by naturalists into GaviaL It is singular that this description 
of alligator, as far as we know, is not at preTsent found in the 
rivers of Ava. ^ 

In the same situation with the bones were found considerable 
quantities of fossil shells. Some of these were filled w'ith blue 
clay, biit far the greater number with hard siliceous matter. 
The shells which I have seen are of the genus Tiirho and genus 
TelUna and the productions of fresii water, although they 
do not, at the same time, resemble the present shells of the lakes 
and rivers of the neighbourhood. • 

The fossil M^ood is found in the same situation with the bones 
and shells. This is in vast quantity, the hills and ravines being 
strewed with blocks and fragments of various sizes, some of 
them five and six feet in circumlercnce. 

The fossil remains now enumerated arc found on tlie left bank 
of the Irawadi, and within four and six miles inland from the 
river, between the twentieth and twenty-first degrees of north 
latitude, and close to the celebratcii wells of Petroleum. The 
aspect of the country is very remarkable. It is composed of 
sand hills and narrow ravines, x^ery sterile, and, for a tropical 
country, very deficient in vegetation. Among the sand there 
arc beds of gravel, with iron-«tone and caltfireous brqpcia. The 
wdiole is evidently a diluvial ^innation. The few scattered' 
trees which exist in this tract, consist of Some Acacias, a CeJtis, 
a Rhus, a Bai'rbigtonia^ a ZtzppMiS, and some Indian fig trees. 
To say whether or not the fossil limber found belongs to tlie 
same species as these, would be a matter of difficulty ; but, uji- 
on the whole, it may be said that the blocks appear too large 
to w^arrant a belief that it does. 

Tlie fossil bones, well as the shells and wood, are all found 
superficially, or rather indeed upon the surface, for all of them 
were more or less exposed. Notwithstanding this exposure, 
they have suffered very little decomposition. They are not 
rolled, nor have they suflered from attrition, for their sharp 
edges and processes are preserved with great distinctness ; the 
inference from which is, that the iifdividuals to which they be- 
• Probably of the genera Cyclos^ina and CVetos.— Kn. 
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longed died, or were destroyed, on the spot pn which they arc 
now found. • In one respect the bones difibr essentially from all 
fossil bones of which I have heard. They are complete petri- 
factions, and all of them more or less deeply coloured with iron. 
Their substance is siliceous, and some of them aje so hard as to 
strike lire with steel. This no doubt accounts, in a good mea- 
sure, for their perfect state of preservation. 

The wild quadrupeds of the neighbourhood, at present, are a 
species of leopard, cat, deer, and the hog. The bones of these do 
not seem to exist among the fossil remains, nor is there any evi- 
dence of those of the elephant, or of any carnivorous animal. 
As amongst similar remains fii other parts of the world, not a 
vestige is to be discovered here of the human skeleton. 

I need hardly attempt the refutation of the idle notion which 
has been entertain^ by many,J;hat the fossil remains found on 
the banks of the Irawadi have been generated by a petrifying 
quality in the water of that river. Abundance of organic mat- 
ter may be seen on the shores of the Irawadi, both animal and 
vegetable, undergoing the common process of decomposition as 
elsewhere. There can, I think, be nr doubt that the fossil 
bones, shells, and wood, %rc here, as similar remains are admit- 
ted to be elsewhere, all the result of the last, or one of the last, 
great catastrophes which changed the face of the present globe. 
They are^in fact, tfic remains of a fonner state of our world, 
when the greater number of present races of animals had no 
existence, and, above beforQ man was called into existence. 

The collection is altogether b^th extensive and curious, and 
the more worthy of attention, since it is, as far as I am aware, 
the first of any moment that has ever lieen discovered in the 
East* 


Report made to the Royal Academy of Sciences of Paris^ ^ipcm 
a Memmr by M* Consta^it PrevosU entitled An l^xaminettimi 
of the Geological QuestUm^ whether the Continents which we 
inhahit have been repeatedly submersed by , the Sea^ By 
Mess. Cuvier & Coedieii. 

'TChe author, in the fin^ place, endeavours to prove, that, 
among the sedimentary aul alluvial formations, there is no bed 
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that could be considered as representing an old continental sur- 
face, that might have been long covered with terrcistriul vegeta- 
bles, and inhabited by land animals, before being enveloped by 
marine deposits. He shews, that he has in vain sought the 
traces of old (^ntinental surfaces in contact with the marine and 
fresh water formations, which alternate in several jmrts of France, 
Oermany, ntid England. He unfolds the reasons for thinking 
that the remains of vegetables, which are sometimes foUnd in a 
vertical position in sandstone of the coal formation, owe this po- 
sition only to chance. The presence at* remains of mammifera, 
whelj^cr in the diluvian strata properly so called, or in caves an- 
terior to these strata, appears to tiim to afford no better evidence 
that the sea has overwhelmed a soil previously inhabited ; and 
lie ultimately arrives at the conclusion, that the countries which 
are occupied by alluvial and sedimentary deposits, were covered 
by the waters during the whole time that these deposits required 
for their formation. 

The author then carefully enumerates the principal circum- 
stances which characterize the formation of the deposits which 
take place in our own days in lakes, at the mouths of rivers, on the 
shores of the ocean, and iu all the pjJTts of its basin which have 
little depth. Among these deposits, he distinguishes those 
which result from more or less rapid currents, and those which 
proceed from quiet precipitations; those* whicli belong to the 
chores, and those formed in the open sea. He calls to mind the 
fact, that rivers frequently carry out to great distances continen- 
tal organic remains of all dcscjriptions,*and that the waters of the 
sea, accidentally raised from their basin, sometimes make mo- 
mentary irruptions over surfaces of great extent, which are com- 
monly ticciipied by marshes, lagoons, and lakes, the bottom of 
which is incontestably formed by deposits filled with fluviatile 
and terrestrial organic remains. He makes various remarks up- 
on the nature of the mollusca, which live isolated or in families, 
near the shores, or at a distance from them. Lastly, he shews, 
that, by the concurrence of presently existing causes, the English 
Channel (La Manche) ought to contain alternations of strata ana- 
logous to those which constitute the lower part of many tertiary 
formations ; that were the lovcV of the' sea lowered twenty-five 
fathoms, this strait would be chapped into a vast lake ; and that 
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after a certain lapse of time, there would necessarily be formed 
a scries of strata analogous to those which occur in the upper 
part of the same deposits of various countries. 

Proceeding from these data, and supposing, in general, that 
the level of the sea Juis actually iindca-gone a slo\v and progix»s- 
sive lowering from the origin of things, the author undertakes 
to explain the manner in which the tertiary deposits of the 
neighbourhood of Paris have been formed, as well as those 
which constitute their continuation, whether extending to the 
Loire, or across the Channel in the neighbourhood of the Isle of 
Wight. Considering all these de})osits as belonging to aij^ an- 
cient basin, he represents tlicfr constitution by means of two 
transverse sections, in which he has brought together all the ob- 
servations tliat have hitherto been collected, and which afllbrd a 
precise idea of thd alternations, mixtures, and entanglements 
wiiich the various dej)Osits present The author is of opinion that 
these sections arc sufficient, with the aid of tlie explanations an- 
nexed, to shew that marine strata of chalk, coarse limc^stoniv 
marls, and supeiior sandstones, have b(‘c*n formed in the same 
basin, and under the same wjiters, as the plastic clay, the sili- 
ceous limestone, and the gy])sum itself, which essentially con- 
tain remains of terrestrial and fliiviatile animals and vegetables; 
but he does not tail to add to his system of cx|)]anation, all the 
details and iiid\ictions*which appear to him calculated to insure 
probability. The following is^ajlirief statement of his vknvs. 

First Epoch . — A cahTi and (Jeep sea deposits the two varie- 
ties of chalk which constitxitc flic sides and bottom of the greal 
tertiary basin in question. 

Second Epoch , — In consequence of the jirogressive lowering 
of the ocean, the great basin becomes a gulf, in wliich matters 
carried down by the rivers form chalky breeciae and plastic day, 
are soon covered by the marine spoils of the first coarse lime- 
stone. 

Third Epoch . — The deposits are interrupted by a commo- 
tion which breaks and sensibly displaces the strata. The basin 
becomes a salt lake, traversed liy voluminous currents of watcT 
coming alternatc^ly from the sea and the continents, and wliich 
prSdiicc the mixtures and cj^angkments presented by the se- 
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vond coarse limestone, the siliceous limestone, and \he gypsum 
deposits. 

Fourth J5Jjpo6*A.— Irruption of a great quantity of fresh water, 
ehargeil with clays and marls, in the midst of which there are 
still found sc^e deposits of marine bivalve sljclls. The basin 
IS mm only an immense l)rackish pool. 

Fyth Epoch . — The basin ceases to communicate with the 
ocean, and the level of its waters falls below that of the waters 
of the sea. The muddy deposits of the continental waters con- 
tinue. 

Sixth Epoch . — Accidental irruption of the ocean, which de- 
posits sands and the up))er marine sandstones. Imniediately 
after, the basin, nearly filled up, coiltains only fresh water of 
little depth ; it receives fewer streams ; vegetables and animals 
arc established in it; the buhrstones and tile fresh water lime- 
stone are deposited. * 

Seventh and Lost The succession of these various 

ojicrations is terminated by the diluvian cataclysm. 

From the preceding analysis, it will be seen that the object 
of M. Frevost’s memoir is not to make known new facts, but to 
bring together a great number of curious facts, to discuss their 
characters, to determine their influence, to compare those which 
appear capable of comparison, and to endeavour to get at the 
causes by means of certain suppositions A^iich rnay^be more or 
less probable. Attempts of this kind have certainly their im- 
j^ortance and their utility in geology ; nhey present, however, 
gi-eat difficulties, and wc ought to^bb die inoi*e indulgent to M. 
Ih’evost for having engaged in them, that he has done so with 
remarkable ingenuity. Wo have therefore the honour of pro- 
posing to the Academy that ids memoir be printed in the lle- 
cueii cles Savans Etrangers. 


On the History and ConstUtdion Benefit or Friendly Societies. 
By Mr W. Fkaser, Edinburgh. Continued from p. 5^96 
of former Volume. 

In the preceding Number of this Journal a summary w as given 
of the investigations of the Ilighland'Socieiy of Scotland, and of a 
Select Committee of the House Ol*Commons in 1825, into the 
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average rate or Law of Sickness among mankind, as deduced 
from the experience of numerous Friendly Societies in Scotland, 
and from the Monthly Reports of the whole army quartered in 
Britain during the years 18^3 and 18S4<. It was likewise stat- 
ed, that another Select Committee had been appointed by the 
House of Commons in 18S7 to make farther intpiiries into the 
same subject, and other matters connected with Health and Life 
Assurance. The Report of this latter Committee was presented 
to the House at the close of the last session of Parliament, and, 
along with the Minutes of Evidence on which it M^as founded, 
ordered to be printed. Tliis interesting document contains 
much additional information «n subjects of the utmost import- 
ance to all classes of the otimmunity ; a brief detail of which shall 
be given in the following pages 

The Report commences with«stating, that the Committee of 
18^5 having entered minutely into all matters connected with 
Friendly Societies, the Committee of 18S7 have not gone into 
any farther investigation as to sickness, but have chiefly confin- 
ed their attention to those jx^ints upon which the former Com- 
mittee had come to no conclusion. The opinion, however, of 
Messrs Finlaison and Davies, two eminent actuaries, was re- 
quested as to the proper contribution required for a given bene- 
fit during sickness and these gentlemen accordingly gave in 
a report, exhibiting in a very brief form, all that is essentially 
necessary for securing tjic staBilTty of such societies as limit their 
benefits to allowances during^sickness, in old age, and at death 
These com])reliensive rules, which the Committee have recom- 
mended for general use, will be given when wv, come to treat oi' 
the rates of contributions and benefits; hut it may here be ob- 
served, that, in giving their opinion, these actuaries hud no.other 
materials from which to calculate the probable rate of sickness, 
lltan those which had been l)efore the Committee of 18S5. 
Their data, therefore, consisted of a rate of sickness assumed by 
Dr Price — of that deduced by the Highland Society from the 
experience of numerous Friendly Societies in Scotland— of the 
rate assumed by the Reverend Mr Becher of Southwell, in 
Nottinghamshire,— and of ^lat found to prevail in the army 
from the official returns, at tl|e Adjutant-Geuerars Office. This 
latter rale, however, we formerly remarked, could not, for the 
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reasons then assigned, be applicable to the members of Friendly 
Societies ; and it appears that Messrs Finlaison and Davies are 
now of the same opinion, for they state, that this is a rate of 
sickness which certainly exceeds all estimate of what has hither* 
to prevailed al|iong the labouring classes, and arises, no doubt, 
from causes to which the members of friendly societies in gene- 
ral would not be subject” But these gentlemen also state it to 
be their opinion, that die r^te of sickness reported to the High- 
land Society falls short of the proportion that would be experien- 
ced in the practice of Friendly Societies in England, in the same 
degree that the sickness of the army is excessive ; and they have 
therefore taken a mean betweeir*the two, in calculating their 
rate of contribution for benefit during sickness. As, however, 
this mean is, under 60 years of ^gc, double that reported by 
more than 70 Friendly Societies in Scotland, comprising up- 
wards of 100,000 members, — ^ahd, as no reason whatever is giv- 
en by these gentlemen why tlie rate of sickness should be so very ^ 
much higher among the same classes in England, the accuracy 
of tlicir conclusion may at least be doubted. At all events, as 
no additional information has been obtained on this subject ^by 
the last Committee, wc cannot but still adhere to our former 
opinion,— that the law of sickness deduced by the Highland So- 
ciety of Scotland*is the most satisfactorily authenticated of any 
yet published. • 

Law of' 

The next, and perhaps tbp most important, question that 
falls to be considered, is that regarding the rate or Law of Mor-. 
tality. 

Tables of Mortality, it is well known, are intended to shew how many 
persons, out of a given number at any age, may be expected to survive to a 
father age ; and, consequently, these tables form the basis of all calculations fqt 
Health and Life Assurance. Such tables have been hitherto formed from regis- 
ters of mortality, which usually include the marriages and births, as well as bu- 
rials-^from bodies of annuitants— and from actual surveys or enumerations of 
the j^ruportion of deaths among persons living at the same ages in countries 
and in towns. 

Mortuary registers were begun to be kept in Germany about the end of the 
16th century ; and. In I63tf, the incumbent of every parish in Jglnglanil was 
ordered, by the Trivy Council, to keep an exact account of all the weddings, 
christenings, and burials within his district. This duty, however, seems to 
have been for a long time very ill discharged ; and it was not till about 16.00, 
that the were nrst inserted in the b^ls kept at Breslaw in Silesia, ojpd 
not till 172 a, in those kept at London. 1740 the government of Sweden 
‘‘ established what in this country would probably be called a Board of Popu- 
lation, but is there denominated Tabehatfeety for reducing into convenient 
“ nms the extracts from the parish registers, and the returns from the magis- 
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trates of the nuxnbers of the j)eople, which the governors of the dilferent pro- 
vinces are required to state to the commissioners appointed fur these purposes. 
The extracts fronii the registers are made and transmitted annually, but the 
enumerations only t)nce in three years. I’rluted ibmis, with prot)er blanks, 
distinguishing the ages and sexes, both of the living and the dead, with the dis- 
eases the deaths were occasionc<l by, are distributed throughout the countxy 
to enable the people to make these returns correctly and uniformly ; and the 
information thus acquired, respecting the state of populatiot and mortality, is 
much more correct and satisfactory than what has been obtained in any other 
place of considerable extent.”* 

The lirst table of mortality was constructed by Dr Halley from the regis- 
ter kojit at Breslaw for the five years ending with IfiOl ; and Mr William Kcrssc- 
boom of the Hague, published a tract in 1^42, in which he gave a table of 
mortality formed from registers, kept for nearly ITIO years, of many thousand 
life annuitants in Holland and West Friesland, ]\Ir Nicholas Struyck also 
published at Amsterdam, about the same time, two tables of mortality from 
registers of annuitants kept there for about 35 years, — one of these tables 
shewing the mortality of females, the other that of males, but both, when 

combined, agreeing voiy nearly with the table of Dr Halley. In 1742, like- 
wise, Mr Thomas Simpson gave a table of mortality forl^ondon; and in 17411, 
M. Deparcieux published ah essay at Paris, in which he inserted six iic»v and 
valuable tables of mortality, one of them constructed from the lists of the no- 
minees of the French ’#ontines, principally for the ^^ears Kittil and lbD(j, and 
the others from the mortuary registers#)f various religious houses in France. 
Four of these shewed tlie mortality of the monks of dilferent orders, and the 
fifth that among the nuns of diifereiit convents in J*aris. Dr Price, in the 
first edition of his Observations on llevcrsionary Payments, published in I 77 I 9 
gave three new tables of niortalify, constructed from tlie Hondon, Norwich, 
and Northampton bills ; and in his second edition in 1772, five (dher tables, 
likewise new, for various places on the Continent and in JSngland. In his 
fourth edition, which appeared in 17113, he gave some other now tables ol mor- 
tality, for Warrington and Chester ; likewise for all Sweden and Finland, and 
for Stockholm separately, in winch the sexes were nlstinguiiihed These hitter 
tables for Sweden and Finland, were the first which had been constructed 
from data that could be relied on, being enumerations mad^ at seven dilferent pe- 
riods, of the living, and registers of the annual deaths, in each interval oi'agc, 
among the whole populatiun for 21 y^cars ending 177b, (Stockholm excepted, il 
being fiw 9 years only) and the materials for which had been communicated to 
him by M. Wargentiii, oiie of the Commissioners of the Tabo) varket. In 1806 
M- Duvillard published a wprk at ?'afts on the Tnilucnce of the Small Pox 
on Human Mortality, in whicli he gave table of mortality for France, found- 
ed on observations made from,c:^^tAflasive materials collected previous to the 
French Kovolution. Mr J oshua Milne, m his Treatise on Annuities and I nsu- 
rance, jmblished in 1815, likewise gave two new Swedish I'ubles of mortality, 
exhibiting that of the sexes both separately and together, and deduced from 
the Swedish observations for tiio 25 years cntling with 1705. He also furnished 
a table construj^ed fnmi very accurate observations made at Carlisle upon 
a mean numbers 8177 persons of various ages, ranks, and conditions, by Dr 
Hey sham, who, for the 0 years from 1770 to 1787, carefully preserved the bills 
of mortality of that city, supidied their deficiencies, and kept correct, accounts 
<jf two enumerations of the ])eople, in which their ages were taken. And, last- 
ly, Mr Milne gave another tabic of mortality from the Swedish Observations 
for the 5 years ending in 1805, in his article on the Law of Human Mortality 
inserted in the voliuae of the Suiiplemenl to the Fnoyclopucdia liritaiinica pub- 
lished ill 1824. 

Such were the jirincipal tables of mortality up to this latter date ; but the 
one which had been for a long penod almost uniformly relied on for practi- 
cal puqioses in this country, was that denominated the Northampton Table, 
cinstructed by Dr Price from th^ mortuary registers of that town for 46 
years ending with 1780. A pretty g<f leral opinion, however, had for many years 
prevailetl, tnat thi§ table exhibited the rate of mortality much higher than what 
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uctually occurred, but of this no perfectly satisfactory evidence had, till lately, 
been obtained. The three Swedish Tables, although perhaps not upplicuble 
to this country, were always acknowledged to be formed from the most correct 
data, being founded upon observations neither confined to a short period 
of time nor to a small extent of territory. The two latter of these tables ex- 
hibit an increased duration of life hr that country ; and all the three represent 
the rate of mortally there as being much less than that shewn by the N or- 
thampton T^ible. y5.though the Carlisle Table gives a still lower rate than the 
Swedish, yet, as the observations from vrhich it liad been deduced w^erc more 
complete than any which had previously existed in Britain, this table was 
thought many to exhibit more accurately than any other the duration of 
human life in this kingdom. 

• The difference of mortality in the sexes, and also the disproportion of male 
and female births, wore found by Dr Trice, from very extensive investiga- 
tions, to be as foUow'S : 

According to the registers of several large towns in Germany, it appeared^ 
that the still-born males and females were as three of the former to two of 
the latter ; and from a very extensive cfillection of facts derived from the 
registers of various places, fioth in this country and on tlic Continent, it was 
ascertained that there were also more males every where born alive than fe- 
males, — the total number of males horn in ose places, during certain periods, 
being 2,3fffi,960, and that of females 2,271,201, or in the proportion of 20 to 
l!) ; and throughout Trance, in the ratio of 10 to 17- B^t from c<iuaUy satis- 
factory observations, it was likewise ascftsrtaincd, that, from some peculiarity 
hiiiuical to life in the male constitution, the nmles were reduced to a lesser 
number than the females before the expiration of the first year of age. In some 
situations also, more tlian a luilf, and in others more than a tiiird or fourth, 
of both mules and females were found to die before the fifth year of age. 

In large towns, the births w^crc fewer, in ])roj)ortion to the marriages, than 
in tile country ; and the mortality was so great, especially among children, that 
had it not been ibr a c nitinual influx from the country, the jiopulation of large 
towns would have rajiidly decreased. ^ 

I'he mortality^ of males continues to be grea^r at all ages, throughout 
the wdiole period of life, than that of females,— the diflereiice being, in Dr 
Trice’s time, least in the whole kingdom of Sweden, greater at Cliester, and 
greatest at Stockholm. The number* of deaths or ‘‘ decrements amung males, 
increase regularly through every period of life, fVi*ri 10 to 75; hut among 
Jimialtis, this increase is interrupted for a few years after 45. * This cannot 
be an accidental irregularity, the numh^s being too great, ainl the jicriod 
for which the observations have been made too 4ong, to admit of such an 
irregularity- Trobably, therefore, it»m\ist l»c accounted for in the following 
manner. Trom the age of 30 to 35, tlic niftnber of manied, and conse- 
quently of child-bearing women, is gfcator than at any^ other ages ; and this 
raises the decrements in that divisloii of life. After 35, this number is diini- 
nisheil, and the decrements fall. Between 40 and 45, the critical periods come 
on, and the decrements arc raised agjiiu ; but after 45, the number of deaths 
ariidng from hence becoming less, the decrements become less, but con-" 
tinue afterwards to increase, with increasing years, till they become greatest 
at 74 or 75- It is, however, remarkable, that notwithstanding the peculiar 
dangers to \vhich the lives of females are subjected, from the causes just men- 
tioned, there are no ages at which a mailer proportion of them docs not die 
than of males, excejjl the ages in which the number of deliveries is greatest, 
and that even then the i)robabilities of living among them are nearly equal to 
those among moles*.” It may likewise be mentioned, that females are found 
to live, upon an average, from 3 to 4 years longer than males ; and married 
women longer than unmarried. 

But how'ever accurately the rate of male and female mortality may be dedu- 
ced from observations made among the population at large, it must be evident 
that such a rate will not correspond with the Experience of Life Assurance Soci^ 
ties, whose members must be all in good heallh at the period of their admission. 
Accordingly, in almost every such society, tjjie actual number of deaths among 

f Price oa Hovoirioiiary Payments^ vol. it p. 408^ 7th £)4it. 1812. 
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Hioir inombers^'fot tbe first 10 years at least ailer entry, fall greatly short ol 
that representeil by the tables of mortality ; and, of course, this diflercnce 
will be the f^eater, the mox'c incorrectly any table in use may represent tlic 
ave^e rate of mortality amoiig mankind to be. Thus, in the ICquitahle As- 
surance Company of London, whose premiums are regulated by the l^or- 
thampton Table, it was ascertained by Mr Morgan, the eminent actuary 
of that association, upon a calculation fur 30 years, ending with 1810, and 
upon 83,201 members, that the mortality which had occio red was only to the 
clniins which might have been expected, from the age of 20 to 30 as 1 to 2 ; 
30 to 40 as 3 to 5 ; 40 to GO as 3 to 5 ; GO to 6*0 os G to 7 * 60 to 80 as 4 to 5, 
and in all ages together, in the ratio of 2 to 3. 

Any rates of contributions, therefore, calculated from the Northampton 
Table for sums payable at death, must be riecevssarily more than adequate to 
defray these benelits, and lienee the principal source of the large sujquuses or 
profits that arc always realised upon tliose assurances. Indeed, according to 
the above experience, the premiums charged hj^ the Equitable, and, till lately, 
by all the otlicr ollices, for sums payable at death, are 30 per cent, higlier, and 
in many cases more, than arc necessary to provide for the suras assured* 

In the case of annuities, however, calculated from the Northampton Table, 
the effect is generally the reverse ; for, as none will purchase these benefits hut 
those who arc in the best state of health, and of strong constitutions, it has usu- 
ally been found that they live, on an average, considerably beyond tlie time ex- 
pected. Comparatively few oflices, therefore, have schemes for annuities, 
and such as do insure these benefits# generally purchase them from govern- 
ment, wliicb is now ascertained to be losing considerably every year by such 
transactions. 

Wlule, therefore, the premiums for annuities calculated by the Northamp- 
ton "liable hav'e been found gi*catly insuifident, the premiums for sums pay- 
able at death haVe been as much in excess ; and as the gical mass of assurances 
consists of tliis hitter benefit, such excess had become an upiircssive and un- 
just tax on the higher classes of the public. 

But inaccurate mortality fables must, if possible, prove still more hurtful to 
Friendly fSocicties, than e-ven^o the higher classes of mutual assui’ance associa- 
tions ; for, on the one hand, the members of those societies are ill able to pay 
more than is necessarily required, while, on the othcr,rfm inadequate contribu- 
tion would prove ruinous in the extreme. Hence an accurate tabic of morta- 
lity is of the utmost imj^ortance in the computation of their rates of contribu- 
tions and allowances ; and it therefore became a serious question, first with 
the Committee of the Highland i^iciety of Scotland, and next with those of 
the House of Commons, wnat table of mortality ought to be adopted. 

The Highland Society confinqd^their inquiry among Friendly Societies to 
age and sickness only ; but tMs tliey afterwards regretted, as it was found that 
tnc mortality of their membei’s might “have been also pretty accurately ob- 
tained. As already mentioned, the committee liad theretbre to consider what 
tables of mortality could best be relied on, and applied for the ojpinion of seve- 
ral eminent calculators on the subject. Among many communications which 
were in conscfliienuc received, the following are extracts from one inad4by 
Hr Hamilton of Aberdeen. 

The choice of proper tables for ascertaining the rate of mortality, is a point 
of the greatest imjjortance. I have not seen Mr Milne’s Treatise on Annui- 
ties, containing the Carlisle 1'ahles, but observe that they mve the probabili- 
ties of life higher than any tables I am acquainted with. The Swedish Tables, 
given by Dr Price, are also high, and give an intermediate result between the 
Northampton and Carlisle Tables. I think the calculation? should not pro^. 
ceed upon one sot of tables only, but upon the medium of several esteemed 
the best. Perhaps the three above mentioned (Northampton, Swedish, and 
Carlisle), arc as good as any we are at present in possession of. I consider^t, 
however, as a dcddftrnium to obtain tabJcs founded upon more recent observa- 
uons than those which wc at preiAit use, which, with the exception of the 
Carlisle one, are founded upon bluH of mortality kept long ago/W‘ Now, it 
is generally believed that there h|s been a sensible increase in the duration of 
human life in this and other civilu^d countries, within the last half century. 
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which tiiay be accounted for from more cleanly babils, thc^^ttcr freatm^t of 
diseases among the poor, the practice of vaccination, &c. The belief of this 
is so prevalent, that some of the insuiance ollices have altere(\ their terms ; 
and the Carlisle taldes seem to conlinn the opinion. The effect of an increase 
of longevity is to increase the value of an annuity for life ; to lower the terms 
Vipon which insurance lor life may be etfecteil ; to ameliorate the terms Ibr an- 
nuities to widows ubut it increases the demands upon Friendly Societies for 
the relief of sickneJI^ and old age.’* — AlLliough the possession of more tallies, 
founded upon recent observations, is to he desired, wc must, in any preseiii 
scheme, make the host of those we have *.*’ 

Accordingly, upon considering various tables of mortality, and after the 
most mature deliberation, it was resolved to found the computations upon a 
medium derived from the Northampton, Carlisle, and latest Swedish tables; 
and, from such data, Mr John Lyon, now one of the masters of the High School, 
Leith, and an able calculator, constructed a new table ol‘ mortality. In the 
formation of this tabic, Mr Lyon reduced the three tables, of which it is an 
average^ to the same radii^ or number, at the comple^ -on of 20 years of age (it 
being only alter that age that such taldes are chiefly useful, at least for 
Friendljr Societies^; added the covrespomflng numbt^rs together, and assumed 
1005 as the radix ii)r a new table, using the nearest whole niunhers to avoid 
fractions. Before, however, giving this table, it miiv not bo sujievfluous to 
Contrast those tables from which it has been deduced, iii decades, or periods 
often years, by which means some idea ■will be I’oriusd <^‘thc pro]jriety of tho 
rale of mortality adopted. According to those three tabb?R, Ihen, the propor- 
tion of the deaths to the living, at different ages, is as follow.-s ; 


Aoks. 

Nortiiamvtox. 

CAKl/lSl.K. 

liATKST SWKDISH. 

Between 20 and 30 

1 to 03.7 


132.60 

1 to 134,86 

30 — 40 

1 — . 53.5 


94.44 

1 — 102.96 

40 — 50 

1 —41.7 

IB 

69.72 

1- 

70.07 

60 60 

1 — 20.0 


54.74 

1 — 39.81 

60 — 70 

1—203 

l-W 

21.24 

] — 30.43 

70 — 80 

1 — 11.0 

1 — 

12.04 

1 — 

8 95 

80 — . 90 

1 — 5.0 

1 — 

5.69 

1 — 

4.30 

Above 90 

• 1—2.4 

1 — 

3.50 

1 — 

2.38 


Thus it appears that the Northampton Table represents the »xtc of morta- 
lity, in the earlier ages, to be double that represented by the Carlisle ; I ouL 
of <13 persons, of any age between 20 alldtlO, dyiijg annually according to the 
former table, while there is only 1 ou^ of 132 according to tlic latter. The 
following is the average of the three, andwJfeo J/he average of the number of 
the living to those who died at the swiie ages in the city of Glasgow, as cor- 
rectly ascertained by Mr Cleland, during the year 1822, the one succeeding 
that ill which the last census was taken, and in which the number of death.s 
dilFercd only by four from, that of tlie preceding year. The table ot tbe iHigli- 
lahd Society represents the average rate of males and females, combined. 


Ages. 

HiGRiiAxn .Society 
Average. 

GLASGOW. 1 

Males. 

Females. 

Both. 

B^tWiCieu 20 and 30 

1 to 95.50 

1 to 81.5 

1 to 137-5 

1 to 107.6 

30 — 40 

1 — 76.67 

1 — 73.5 

1 — 81.1 

1— 77.5 

40 — 50 

I — sau 

1 — 5a7 

1 — 74.2 

1 — 06.0 

60 — 60 

1 — 40.28 

1 — 41.5 

1— 47.6 

1 — 44^6 

60, — 70 

X — 21.00 

1 — 20.7 

1 — 28.G 

1 — 22.3 

,70—80 

1 — 10.48 

1— 8.1 

1 ^ 9.6 

1 — 8.0 

80 — 90 

1 — 5.17 

1— 5.9 

1 — 6.6 

1 — 0.3 

Above JIO 

1 — ' 2.60 

1 — 1.6 

1 — 2.9 

1— 2.4* 


■ Highland Soctety’8 ReixxTt on OencGt. ot Frki^ly. Sorietiest \u sa. Ediii. 11124. 
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Here Iht; difTercnce between inale and female mortality is very strikingly 
slicwii by the Glasgow 'fable, — a fact which, altliuiigh well known to those ac- 
customed tOjjsuch investigations, has been hitherto seldom contemplated by the 
great majority of the public. .1 Jut, as the aver;ige of these two tables for males 
and females combined, come so near to each otJier, in jicriods of ten \ ears, be- 
ing, according to the Ifighlaiul Society’s average for all ages between 20 and 
60, one in 70.77 anuiuilly, and, according to tlie Glasgow observations, one in 
03.6G, it may be jn-esiiiued that the following Table willtropresent pretty ac- 
curately the mortalily <d‘ the working classes of this country, at all ages from 
that of 20 to llie utmost period of life. The average number alive, llirough- 
uiit the year, is a mean between those alive at. the beginning, and those alive at 
the end* of each year. 


MOUTALITY TABLE, exhibiting the Law of Mortality after 20 years 
of Age, or tlie Number of Persons alhx' at the beginning of each year, till 
all are dead, out of 1005, all conmieiicing the 21st year of their age at the 
same time being an averag%of the Northampton, Carlisle, and latest 
Swedish Tables of Mortality *• 


Age 

Number who 
commence in 
each year. 

■il 

3.2i 

25 -c 

>o - 

rill 

gss 

Age. 

^.S 

IP 

ir-G 

Number who 
die each year. | 

Number alive 
each year on 
an average. I 

Ago. 

Number who | 
commence in . 
each year, i 

H 

11 

3.ri 

|il 

5 

gss 

21 

1005 

10 

1000 

40 

733 

13 

727 

71 

324 

23 

313 

22 

995 

10 

990 

47 

720 

13 

714 

72 

301 

2.3 

290 

23 

985 

10 

980 

48 

707 

13 

701 

73 

278 

22 

207 

21 

975 

10 

970 

49 

094 

13 

088 

74 

250 

22 

245 

25 

905 

10 

900 

50 

081 

13 

075 

75 

234 

21 

2-2 4 

2G 

955 

10 

950 

Hi 

008 

14 

001 

70 

213 

21 


27 

945 

10 

940 

EM 

054 

14 

047 

77 

192 

20 

182 

23 

935 

JO 

930 

53 

040 

14 

033 

78 

172 

19 

103 

29 

925 

10 

020 

54 

020 

14 

019 

70 

153 

18 

144 

39 

915 

10 

910 

55 

012 

15 

005 

80 

135 

17 

127 

31 

905 

10 

9W) 

50 

597 

15 

590 

81 

118 

10 

110 

32 

0J5 

11 

890 

57 

582 

15 

575 

82 

102 

16 

95 

33 

H84 

11 

87!) 

58 

^5(57 

15 

500 

83 

87 

14 

80 

34 

873 

11 

8(>fU 

59 

552 

10 

544 

84 

73 

13 

67 

35 

1102 

11 

857 

eo. 

530 

10 

528 

85 

00 

11 

65 

39 

851 

n 

840 

•01 

“ 520 

10 

512 

80 

49 

10 

44 

37 

840 

11 

835 

02 

604 

17 

490 

87 

39 

9 

35 

33 

82.9 

11 

824 

ori 

487 

17 

479 

88 

30 

7 

27 

39 

8J8 

12 

812 

04 

470 

18 

401 

89 

23 

0 

20 

40 

80(i* , 

12 

800 

05 

452 

19 

443 

90 

17 

6 

15 

41 

794 

12 

788 

00 

433 

20 

423 

91 

mn 

4 

10 

12 

782 1 

12 

77<J 

07 

413 

21 

403 

92 

8 

3 


43 

770 

12 

704 

08 

392 

22 

381 

93 


2 


U 

758 

12 

752 

09 

370 

23 

359 

94 


^ 1 


45 

746 

13 

740 

Lii 

347 

23 

330 

95 


1 



Sucli, then, was the rate of mortality ado])te(l by the Highland Society of 
Scotland in calculating the necessary contributions for allowimccs in Sickness^ 
Deferred Annuities, mid sums i)a3’ahlc at Death, to the Members of Friendly 
Societies ; and it. will next be seen from the evidence taken before the two 
§elcct Cmiimittfc'cp of tiie House of Commons, how far the above Table may 
be considered ns suitable for thes^purposes. 

* Highland hocic|^’4Rcponj p. 14iS. 
















Bencjit or Friendly Societies. 77 

Report of Parliamentary Cormmttec in 18S5. 

The causes which led to the appointment of this Committee, aftd the result 
of their inquiries into the rate of sickness, have been already detailed- As to 
the law of mortality, comparatively little information was obtained, except 
that afforded by Mk John Finlaison, actuary to the National Debt Office, 

' from the expcricnce\)f the Government annuitants. The following extracts 
contain all that is important in the litinutes of Evidence on this subject. 

1825, March 8. — The Jiec. J. T, Becher of Southwell in Nottinghamshire, 
gave it as his opinion, that no greater approach to accuracy in the rate of morta- 
lity can or need be made, than what is made by the Northampton Tables.— 
p. 29. 

xJahn Finlahon.^ Esq. Actuary to the National Debt Oflice, stated, That, 
six years ago he had been appointed by Government to investigate tlie true 
law of mortality which prevails in England, among persons of either sex, at 
the present time, — at the present time, he*Ka 3 \s, liecaiise he had discovered a 
very extraordinary prolongation of life in the course of the last hundred years. 
He had thus been enabled to make obscrvaliuiis upon nearly 25,000 life •an- 
nuitant’s of both sexes, consisting of the noin’.iecs in the three Tontines com- 
menced in Ireland between 177^1 and 1770 ; the nominees of the great Ton- 
tine commenced in the year 1789, in England; and the nominees of l-ifc 
Annuities granted at the National Dcht*6fficc since the year 1808. — From 
which observations it appeared that the duration of cxi.fi!tencc now, compared 
with what it was a century ago, is as four to three in round numbers ; hut 
that the dilference in the "duration of male and female life is much the same 
as it had been stated by former authors. (See p. 78- of thU Journal.) These 
Life Annuitants, of course, chietly consbled of the ui)pc'r clas.ses; but Mr 
Finlaison had also been enabled, by the orders of Governmcnl, to obsei’ve the 
law (d* mortality prevailing anjong 7^^000 out-j)ensioners during the seven 
years betwi.Hin I’OH and 1822, ivhen a very great d^erence was found, as might 
have been expected, between the mortnlity of these two classes, the latter 
being all men who had been discharged either on account of long service, 
wounds, or impaired constitutions. Mr Finlaison also found, that tlio Car- 
lisle table came nearest to that which he had deduced from the observations 
of the 25,000 people, had he combined both males afid females together, as 
had been done by the framer of the Carlisle table ; but was of oi)inion that 
the data for this latter table was rather ipsuificient : In reference to the 
Northampton tables, wliich arc the basis of most of^thc calculations issued in 
this coup try, it is well known that that fai)h^miderr.ates human life to a very 
great degree. I hold in my hand a calculation* of the ollccts of the Nor- 
thampton table, as apiilied to the nominees who have ))urcliased annuities from 
the Sinking Fund within the last sixteen years ; and the statement also shews 
the application of my own tables to the same events, both of' them as com- 
pared Avith the fact, — the result is, that 481 of tlios(; Jiominees would, accord- 
ing to the Northampton table, have deceased beyond wdiat the fact has been, 
out of 5,940 and that, by iny own table, the excess that should have died 
beyond the fact is only 21 ; and we rather think that difference will vanish 
when we come to know^ the whole of the facts of the case, because .several 
people have not claimed their aniiuitic.s, wdio may ]>ossihl 3 ’^ l)c dead.’^ The 
witness, in the course of his examination, delivered to the Committee several 
tables in confirmation of his statements . — Patfcs 44, 45, 48. 

March 15.— William Morgan, E.sq., Actuary to the I-ondon Equitable So- 
cletjs conceives that there is a very great difference between the mortality of 
the children of the lower and of the higher orders, more deaths taking place 
amoifg the fonner than among tlie latter class ; and that he is sure not half 
the children born in Londo)i live to be four yeais of age,— 62. * 

April Freruly Esq. Actuary to ^he Hock Life Assurance IiistU 

tution, thinks the Northampton tabic would come nearer to the average of 
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«iiiong QiGiiibers of Friendly Societies than they would do among the 
higher classes ; but does not tliiiik. that there is any dilf’eren^ ^ duration 

of human life since the time when the Northampton taK* ' 14 framed.— 
Page 8?. ^ 

Dr Augustas iioxsie OntrirviUe^ professionally connected with two extensive ^ 
lying-in institutions, and with the Infirmary for Sick Children, gave some 
valuable and intoresting information as to the earliest a/es at wdiLch women 
marry, — the period they are most prolific, and when they cease to bear child- 
ren, — the average number of still-born and living children to each marriage, 
— tiie ])criodd of infant life when the greatest mortality inevails, &c. ‘‘ 'J'he 

> numbers of married women, to wdiom my observation" has extended, as far as 
the slatomeiits in llic books before the Committee bear me out, are 7‘)0fi0 at 
the Westminster General Disjiensary in seven years smd a quarter; 2,7S5 ir^* 
lla*ee years at the benevolent Institution; anil, in reference to the cliildren 
at both these institutions y,0f)0 ; wliile at the Royid Infirmary lor Sick Child- 
ren, 5,(>'10 is the iiiimbcr as slated before ; giving a general total of observa- 
tions, amounting to 24, Ido.” We must delay tilla future opportunity a full 
detail of tl-e results of Dr Granrille’s investigations; but he states that, 
in 1818, I made a calculation referable to about 400 women, whom I had 
closely questioned respecting mi^jcarriages they might have had ; the re- 
siilLb whicJi that examiniition gave me was, that, among the class of the poor, 

1 woman in 3 who is pregnant in variably miscarries. After a lapse of seven 
years, I picked out,' vvlthoiit reference to age, or any thing else, 840 other 
women, attendant cm another niedicyl charity under my care, diiferent from 
that which had supplied the number obtained seven 3a*ar3 before ; and, on 
calculating from their answers to the same question respecting inLscarriuge, 
the results of tiioso answers, I fbuiul that, in both institutions, though Uie 
poor are resident in difieront parts of the town, but of the same class in life, 
precisely the same proportion I’csultcd from the calculation, viz. that 1 in 8 
miscarried, passing over the number of women who might have been exa- 
mined during the intermediate period of .seven years on tlie same subject.”— 
Pages 84, 85. 

Mag 4— iWr Jofm Fbitai^u having on a Ibrmcr day .-eceived the books of 
Dr Crranvillc, with a view to calculating results that might bo useful for the 
purposes ol‘ the Committee, ho now gave in a paper ^^ontai nil ig lhe.se results, 
as calculated from a careful analysis of those registers. Whence ‘‘ it appears 
that the mortality ainoitg infant life, in the class of poor people, is very great, 
so much so,\hat out of every lOOO births, only 542 infants survive the period of 
nursing, or, in other words, arc aUv^; ut the time of tlie moilier’s next lying- 
in. It appears furthoi’,* lliat, for whatever period child-bearing goes on 
among the lower classes in Doqdon; wp to the iw'entieth year of parturition 
inclusive, the miinber of birihs invariably constant at tJie rate (rf‘ two in 
four years; while the number of cliihfrcn reared and alive at tlie period of 
the mother’s next lying-in, is also invariably constant at the ratio of one in 
eveiy four years.”— ‘‘ It dues not apjiear that any material observation re- 
sults from the age at which mat'riagc is contracted on the side of the female, 
with this exception, iliat, wdieii marriage is formed very young, the births 
are not so quick as wlicn marriage is formed at maturer years. For example, 
while 400 females, married under W? would, in each year, from the |)eriod of 
parturition, have 182 births ; 400 females, married between 28 and 83, would 
have 23C births, because these last hapfiened in the earlier years of marriage ; 
but the projMirtion of children which the one and the other class would be 
able to roar, would bo just the same.”— It is addeil, that tliese observations 
ajiply exclusively to the lower orders in Dondon, from w'hich class the regis- 
ters were framed . — Page 00. 

Suefi was th? principal inibnnation obtained by tlie Committee of 1825, re- 
lative to the births and mortality of this country ; but it is proj>er to r^nark, 
that these subjet'ts did luA Ibi'iiili primary object of this inquiry— endowments 
for cluldreii, the average rate of sickiifc-ss, and the more minute details the 
management of Friendly Sodetids, Kdng the points which the ConuuitteC 
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had principally in viiew. They stated, however, in tiicir Report,* that “ it is 
certain that the experience of the offices for Insurance on lives has proved 
the Northainjiton Tables to be much more unfavourable to human life than 
the purposes of those offices require and recommended to the House to 
resume their inqt^y in another session, that such information might be ob- 
tained, under parifementary authority, as should place the question almost 
beyond controversy. 

Report of Parliamentary Committee in 1827 . 

The attention of this Committee was chiefly directed to the Superannua- 
tion Allowances of Friendly Societies^ and consequently to the average dura- 
tion of life, on which all computations for such allowances must necesstirily 
depend. It was therefore indispensably requisite, tluii the history and ac- 
curacy of the Northampton Tables should be more particularly considered 
tlian they had been by the former Committee ; and that this has according- 
lybccndoue, will appear from the followi” ^ brief summary of the Minutes 
of Evidence. 

* 

Ajml 3. 1827.— The Reverend J, T. Ti^cfter gives a detail of his investiga. 
tions into various tables of mortality, ancl of the different mortuary registers 
from which Hr l*rice had deduced the observations on wiiich he constructed 
the Northampton Tables. From such a concurrence of testimony as ‘‘ was 
brought under the consideration of Hr FrLcc, when he original formed the 
Northampton Tables, I venture to presume that they were then render- 
ed as correct as calouLations founded upon the doctrine of such chances 
could avail ; aiul Consequently that they still remain sufficient for every prac- 
tical purpose, unless sonic variation can be shewn in the ordinary standard of 
mortality.”— “ In a note published by Mr Itftiigan upon Dr Price's Obser- 
vations on Reversionary Payments, he states tlic mortality prevailing among 
the members of the Suitable, or the proportions subsisting betw'eeii the 
claims that had been actually made, and the claims that should have been 
made, according to the Northampion calculations reivhicli statement of Mr 
Morgan has, as 1 conceive, given rise to considerable misappftiiension and 
error. Subsequent calculatious have b^n made by Mr IJablsagc, an eminent 
mathematician, and by Mr Griffith Davies, an» intelligent actuary of the 
Guardian Office. Both of them havedformed tables upon what they denomi- 
nate the experience of the Equitable, meaiiThg Wie experience of Mr Morgan, 
as communicated to the public in tht few lines which they cite as their ba- 
sis. Now, in the year 1777, it will be found in the Journals of the House 
of Commons, that when Mr Morgan gave evidence before the Usury Com- 
mittee, he stated the claims made upon the E<iuitable to be to those which 
should have been made, in the Ibllowing proportion,” Table I- “ And in the 
year 1810, Mr Morgan made a calculation for 30 years, upon 83,201 mem- 
bers of the Equitable, from which he deduced, that the mortality which had 
occurred was to the claims which might have been made,” as in Table II. 


XABtE I. 

From 20 to 30 as 7 to 17 
30 to 40 as 3 to 5 
40 to 50 as 1 to 2 
50 to 60 as 7 to 5 


Table II. 

From 20 to 30 as I to 2 
30 to 40 as 3 to 5 
30 to 50 as 3 to 5 
50 to 00 ns 5 to 7 
. ) 60 to 80 as 4 to 5 

And in all ages together, in the ra- 
^ til) of 2 to 3. - ' 
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Here find siibsistinjr between tlie sums a singular coiTespoiulenec- 
From 30 to 40, and 40 to 50, the proportions are precisely the same, and at 
all other ages-uearly so ; and the ^neral ratio in bolli instances is us 2 to 3 ; 
but so far is life fro)u having Ijcen improved, that in all cases cxccj)t where 
the proportions are the same, they appear to he less in favour of life than they 
were in the year 1777 *• Besides which, in a conversation -with Mr Morgan, 
J find that a little inadvertency has occurred in calculating these proportions, 
so as to render them less in favour of life than what they^eem to he. This, 
I have no doubt, Mr Morgan will ex])lain, thougli 1 do not feel authorised 
to enter upon it. But to ascertain the accuracy of his conclusion U]»on the 
n\jiiibcrs token in 1810, he made a further calculation upon 151,754 persons, 
members of the Fcjuitable for 20 years, ending in the 3'^ear 1821, and specify- 
ing the diseases by which the deaths were respectively occasioned; and liis 
conclusion most decidedly is— as given to me in correspondence, and printed in 
my Observations upon your llej)ort, p. 00, which I solicit iierraission to lay 
upon the tabic, as w'cll from his opinions delivered in las cliarge to the £(uii- 
tabic ill 1825, and personally repeated to me on Saturday last,— that life 
among the' members ot the Fijuitaljlc has i*atlier dbninislied than increased in 
value ; which opinion I find also confirmed by other actuaries,” ‘‘ AVitli re- 
spect to the inortiilit^' of female?, he (IMr Morgan) is full}' convinced that no 
sucli diiference exists as to authorise any variation of tables. If such a dif- 
ference had existed, he must have discovered it, because the Equitable insures 
both sexes very larg^y, and more especially upon survivorships, principally 
between husband aiid wife, consequently the excess must have appeared in 
the superior number of females, and ChLs the more distinctly, as the survivor 
possesses the option of receiving either a gross sum, or of becoming an annui- 
tant.” Mr Becher then gives a very long and minute detail of the rates of 
various life assurance associations and Friendly Sbeioties ; alsf', a further ac- 
count of the data possessed by Dr Price for the construction of his tables ; but 
our limits preclude us quoting any more of his evidence, which occupies near- 
ly eight pages folio, all chieily in defence of the Korlliampton Tables. — Jic- 
port^ pp, 15-22. 

Joshua Mihui^ Esq, actuary^tates, that there now exist tlirec tables, which, 
he conceives, show, with sufficient accuracy, the rate of general mortality, or 
the proportion <»f the jieople, inclufling all ages, which die annually. Speak- 
ing with reference to this country, these thiee table* are ‘‘ tlic Carlisle and 
two others constructed from the experience of the E(]uitable Society, of the 
mortality tliat has been observed to take place among its members for a period 
of upwards of 30 years. One of these tables was constructed by Mr Babbage, 
a gentleman well kmuvii syid justlj’^ iff^jirecialcd in the scientific W'orld ; the 
otYicr by Mr Griffith Davies, actuary fu the Guardian Insurance Conqmny ; 
they were both published in Um^ljuginniiig of the last year. I had, previous- 
ly, in the Suiqileiuenl to the Eucyclopwdia Britannica, given a comparison ol' 
the mortality prevailing in the several intervals of age, from 10 years to the 
age of 80, according to the t^arlisU? and Northampton Tables, and the expe- 
rience of the Equitable Society ; by which that experience and the Carlisle 
table appear to agree remarkably w'ell. 'J'lic* twm gentlemen just named, have 
since shown it at each separate age ; and I have lierc tables of tlie values of 
annuities calculated from these tfiree tables of mortality, compared with ,the 
results of the Northampton table, derived in a similar way* I beg leave te 
state, as to the nature and uses of a table of mortality, the object being to 
show how many persons at any one age will arrive at any greater age ; the 
simplest way of considering it, is to suppose them all born at once. I can 
illustrate this subject by comparing it with the table of mortality for Sweden, 

» If wu tightly un«lcn»Umtlt he note by Mr Morgan, atp. 182, 183 of vol. i.of Dr Price’s work ,(7thwU- 
tion), the dcatriH cxpecietl to occur previous to 1777. bad becai calculatcfl by the table of mortalttv 
constructed by Mc»flr» Simpson anil Doda from tha London Obaervations. while the numtier < 
deaths expected to liappon during the 30 yean ending with 1800, had been calculated by-^the Northoia^ 
Wn table. Now, as tne Ltmdon table represents a much higher rate of mortality thah the one for 
Northampton, and as pie deaths among thopnemb^ of the Equitable previous to 1777 boretlp^^sane 
ti> the former table as the deathl occunjng for the 30 years ending 1810 dld-ixr the 

it necessarily follows that the duration of must have increased since the year 1^7- 
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which was published in my work on Annuities in the year 181o. Of 10,210 
male children bom in Sweden, juat 6098' arrived at 15 years of age, 8020 at 
00, and so on. In a male population, where the law of mortality was the same, 
and the number of tiie annual births, as well as that of‘the annual deaths, was 
constantly 10,210, the whole number of the pcoplu would be 354,733. This is 
where there is n<a migration, and, consequently, the number of i)erfions is re- 
duced by the lawwf mortality only': but if you suppose the population to in- 
crease, whlph has Icen the case for the last century and more, in almost all 
the coiintriexS of Europe ; tlicn of course there will be a great many in tlie 
early parts of life fur whom there arc no corresponding «urviv(»r8 in the later 
neilods. for instance, the population has doubled in England within the 
last 45 years, then the number now existing at 15 years of age will lie twice, 
as great as it was 45 years ago ; but the number at 60 will he only the survi- 
vor?- of those who were 16 years of age 45 years since, and consequently only 
half as many as the survivors 45 yeais hence will he, out of the persons now 
15 years of age^i. and therefore, such a table i#» of no kind of use for determin- 
ing the probabilities of life, and if applied to that purpose will onh" tnislcs^ ; 
for instance, out of this nun her 6066, 45^years ago, at 15, if the jiopulation 
bad doubled, the same table would repichoiit only 3026 to have attained 60, 
whereas the 12,106, now 15, will leave twice as many survivors at 60, that is 
6052; therefore, if >ou wish to provide uitios for them, and calculate ac- 
cording to that table of an increasing population, you will only provide half 
the annuities wanted. The t»rinciple ajiplies in all cas^, and hence it is ma- 
nifest, tliat these tables (the* Northampton) are quite unfit to determine the 
probabilities of life by.” Mr Milne having been rLM{iiested to state which ta- 
ble he would prefer for the culcuhitions of Friendly Sot ictics, declined giving 
any direct opinion. “ Having myself constructed the Carlisle table, and cal- 
culated tables t)f the values of annuities fi*om it, I would rather that theCom- 
mittee should decide on that question than take iny ojiinion ; and I consider 
it would not he dillicult to afFonl honourulile gentlemen the means of judging 
with fatilily of the j'r-^ferenec.” — 25, 26. 

6.— /VffntvA liathu J^sq, a< tuary, thinks that the safest tables for cal- 
culating annuities for the working classes w'oulfl he the Sivcdish. According 
to him, out of 1000 born, there w'ould he alivi* at the ago of 65, “ in Nor- 
thampton 140, ill Rwedeu 2:15, and in Carlisle 302 ; those have been formed 
from j/ai’ticular towns, Sweden has been made from the country at large. 
Friendly Societies are partly maue u]i of persons irom the country, a great 
portion may be in tow n, and a great number in the country fariA?.” He can- 
not account for the extiaoidinary difrey.Micc hetwrou the longevity of the peo- 
ple of Noithainptoii and Carlisle 'hardly thinko it worth while to perplex 
the subject w ilh a tiiflereut rate of payuteiit for males and for females, to en- 
sure the same object : — ^lias an opinion, Udf wn hardly tell upon what it is 
founded--whethev from the small -pox being removed, or from habits of dean- 
Huesa being more common among the lower classes — that the duration of life 
has increased within the last 40 years.— 27* 

May 4.— Jiabbmje and Benjamin Gompertst^ Esquires, actuaries— 
For calcuUtiug the nccesbary payments by the woi*king classes in youth and 
manhood for annuities in old age, Mr Babbage would prefer, of the tables he is 
acquainted with, the Swedish tables in Hr l^rice’s work, or the French tables 
of M. Duvillari By these tables fewer persons die from the age of 5 to 17, 

but alter that age more than by the Swedisli tables Mr Oompertz thinks the 

iable constructed by Mr Finlnison for the Committee in 1H23, agrees nearly 
with the Carlisle tables, and then fore, that it would be a good table to calcu- 
late endowments for children from, in consequence of its making death among 
the ;)rounger branclics of mankind less than some of the other talnes, and there- 
fore, that a greater endowment might lie expected than was calculated on ; 
but does not think it would be by any means sale to rely on the Northamp- 
ton tables for those purposes. ^Mt appears to me, that 'a great part of the 
profit of the Equitable Assurance Company has arisen from insuring lives, lb 
cons^uence of the Northampton table bedng more favourable to death than it 

octobera-srcembbr 1827. . • f ‘ 
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iihould be ; Hr ttiAt should be the catl^e of profit, of course a reverse will 
lake place in^amiuiticif.^' The society use the Northampton table, bpt the 
real expelaenp&ot the^Equitablc appears to agree with the Carlisle tables to- 
lerably.'a^U to a great extent ; anti the stpne observations have been made bv 
other gitotleumn-rl believe Mr Babbage, Mr Ba'i^e^vand Mr Milne, as well 
as Bdbbaye again remarks, that “ tib|,s will affond an opportunity 

of explaining something tyhich might perhaps othei'wise mlsiuiderstood. 

' If I ain asked which tables I should wish to use in -making tfey calculations re- 
lative to the poorer orders of society, f should State that my olgect 'would he 
.to get such tables as exactly and perfectly, repi'csen^ed those classes through- 
out all their ages ; but it may be said that this Ja'H^nsafe, and .that, others 
should be taken whejre the deaths are more numerous than those which really 
happen. JVty view in all cases is, let us get as nearly as we can the law of 
mortality of the class for which -we want to calculate, and add to. the prices 
computed from it some proportional pjirt suiheieut to insure the safety of the . 
estublishment which uses them. I strongly object to usingjptables giving a 
greater mortality than is expected to take place, a course which has sometintes 
been defended on the ground of safety to the establishment. Safety is much 
more certainly secured by judging as nearly as possible the tru,e risk, and add- 
ii^ an additional sum for security. If tables not representing the mortality 
of the class for whom tliey are designed are employed, every step in the rea- 
sonings which are deduced from them is liable to increased error; and if the 
calcimLions are at all«omplicated, the errors so introduced may ,not impro- 
bably act on the opposite side to that ^yhicli Lhev were introduced to favour*” 

I mention a little work, Tvhich is juubably known to some of the mem., 
hers of the Committee ; its title is “ Annuairc;” it is published by the French 
I^ard of Longitude, ^aiul contains an account of t he progress of population in 
Fmnce and in Paris ; an account of the marriages and of bu’tUs, male and female. 
There are some singular tacts very recently established, by a large enumeration. 
It is published every yyar at the i»rice of one franc, and contains a great deal 
of very useful information. It has usually been bup)) 05 ed, that the proportion 
of males born to that of females, w'as 21 to 20 ; that to say, the quantity of 
males above females was ontfttwentiel h. In France it has been observed, 
^at out^of 0,70^,770 persons born, legitimate and illegitimate, there are 
3,4&8,9(*o males and 3,2Ib',G 13 females, or nearly IG majes to every 15 females. 
Out, ol 400,391 illegitimate children there arc 23.5,95 1 males and 224,440. 
males. These numbers sillier considerably from the ratio of Ifi to 15 Ibunil 
among legitimate children. That ratio would give 221,204 females for 235,051 
males, Mrliercas 3,236 more females arc really jiroduced. From these data it 
I'oUows, that, in 3^'rance, for.cvery ^dJoOO legitimate female children, there 
will be 106,534 legitimate mulc.s ; but that for every 100,000 illegitimate le- 
inale children, there will be b«:n*6flly 105,120 illegitimate males, so that the 
probability of a chihra about to be b*jrn being a female is greater if it is iUe- 
giUmate than i£ it is legitimate.” In conclusion, Mr Babbage states, that he- 
should “ certainly lliiiik it w'ould be very dcsinible to calculate for tlie poorer 
classes on^other tables than those used fiir the higher classes.'’»»>P<%^f 20-^3.. 

Johiif^aylor^ Jtsq. actuary of the Economic Xiife Assurance Society^' has 
hesi^tion in saying, that a society founded for the puiqiuse of grahtihg'i^* 
nuities, which adopted the Northampton table, and a me^m rate.'6f 
rest, would be ruined, from that table representing the rate df moi’taliiy by 
far loo lugh. Ho considers Mr Finlaison’s tabic (p. 86.) to be^accurate from 
its near a^eement with the Carlisle tables, and recommends these for the 
purpose of calculating annuities. He is farther decidedly of opinion, that the 
gyetage duration of life has increased within the, last forty years ; au4 hit fW*- 
tner explanation of all those points, he idlerwards gave in a dctailedxrritten 
statement to the Committee, containing milch valuable information. . 
only, to'ever, give the following extracts .^The Northampton 
to b^ ^pended on than any of those above mentioned because ItlanntlE'' 
frijnj prdper data ; no enummtioii of the population, classed accbiAiksV 
® instance, obtained. It is wellfcnowiL 

Uble ot; mottahty^ deduced from mortumy registers only, cannot 
•Vuto the popvitaHon J^^ been tbe hijr^ «nU death* 
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nol only durltij^ the time tlio reghitcrd were kept, hut also durlitg the previousi 
century. The celebrated Pr Price dup^woes a table of mortality may be ac** 
curotely constructed from btlhi of mortalit v, where the deaths exceed tlic 
births, if the numbers and ages of the annual settlers can be determined ; and 
in constructing^ the Northampton table, he computes the number of settlers 
from the exoe^>f deaths, and their ages from the bills of mortality. But the 
number so com|utcd would be correct only, if the j^pulation of Northamp- 
ton had remain^ stationary during a century and a liaif ; and the ages could 
not be ascertained by the bills, unless the law of mortality (the very object of 
tlie investigation) were previously known. Little deiiendcnce cau be placed 
on a tabic thus constructed. Indeed, it must be obvious, that a table of mor- 
tality, i. e* a table exhibiting the proportions of deaths lo the numbers living 
at all ages, cau be accurate^ construeied only, by means of enumerations m 
the living and registers of deaths, each classed according to the ages.” ** It is 
much to be lamented, in a country like Kngland, where calculations on lUfe ‘ 
contingencies are so constantly re<piired, that no efficient means have been 
adopted for computing an accurate table of mortality. If frequent enumera- 
tions of the living at all a^cs, and regi^ers of deaths at ail ages, throughout 
the kingdom, were obLained. not only ihu law of mortality for England in ge- 
neral, but the variations of lliat law for different places, and lor the same 
t>laces, at tlifferent times, and the law foi icli sex, might be accurately deter* 
mined.” Pages 34~U4 and 85. 

May 11. — Griffith Daoics^ Esq. Actuary lo the Guardi JU Assurance Comj^y, 
states his opinion to be, that the Noithampton table gives the average dura- 
tion of life rather lower, and the Carlisle and Kinlaison\s tables somewhat 
higher, than that which obtains among the aggregate mass of mankind in Eng- 
Laiid and Wales; and therefore that neither are well adapted for calculating 
paj^ments for annuities to the members of Friendly Societies. Neither does 
he think the experience of the Equitable would giveiuj accurate result tor the 
jierbows insuring in Friendly Societies, a the Equitable insurers are, general- 
ly speaking, in u higher rank of life, and arc more select lives than those of 
Friendly Sicieties. “ On that account, unless the incidental cxpences neces- 
sarily attendant upon i he management of socditics were taken into account, 
the experience of the Ktiuitable woqid be full high ; but taking into account 
the uncertainty as to 4 ho rate of interest, and oIno the incidental expences, I 
think jit would be moic'- safe to use the Carlisle table, Mr Fiuluison’s table, or 
tho experience of the Equitable, to determine thopcoutributions f(rr deferred 
annuities.” He couceiveb that, throughout all ages, the diiraliim of life is. 
higher now than it was a liundrod ye^-^ ago, and that it has been ^adually 
Increasing during that period, but more particiilajrly since the beginning of the 
present century. All obseivatioiis tend to confirm that female life, I believe 
at all ages, is better than male, and even molrial butter than single and ‘‘ as 
another coiToborativc of the increased value of life within the last 100 years, 

I think on examination of different tables, the fruitfulness of women, sayfi-om 


— , prior - , 

adeemate to compensate for tho existing mort^ty ; so that he strenuously ar- 
gued that the population was decreasing in this country; and 1 believe that, 
supposing the documents he had to reason upon to be correct, tho conclusion 
he drew was not so erroneous as it has been represented. It is not an increase 
in the Humber of births, as compared with the number of bearing women, that 
has increased population, but the increased number of children that have 
been reared from the birth, and passed through the different stages of life.” 
Page^ $6-33. 

Zh- Ai, B* Granville not being aware that he should be again examined 
before the Committee, had not prepared the additional information which he 
mighl^ have done, in addition to what he hud laid before the Committee in 
He stated, however, that he had >)cen for' some time preparing a do- 
ries of tables, and a paper fbr the Royal Society, which would bear upon the 
question before the Committee. He also stated, that he had observed a very 
xoccldcd decrease of mortality among chiidjfta from one to adult age, within 

It P< 
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the last t€n ; at least aitumg the total niimber of cliildrc'n that came 
belbre.hin]( batiejiils. The Doctor Hkewlse gave some farther results of his 
obaervatlbii^jsmcc Ji«25, a hich confirmed what he had then stated ; and 
regard to the question as to the number of cliildren that such married women, 
may pi^oducc in a given period, 1 have to observe for the present, that it is a , 
cumus fact, that u a woman marries at the age of twenty -ohj?^or twentjr-two, 
and is placed under precisely similar circumvstaiices for the AoUowing" fifteen * 
years as women at fourteen, filleen, and sixteen, marryirig^at that age, may 
be supposed to be under, will produce the same numt^er of children as Idle lat-^ 
ter would, though the part}’^ marry seveii or eiglit years later s and the reason • . 
of that is tills, liiat the latter ones, those that xnarry very voung, cease either 
sooner, or go a great number of years without children. When tWy aSTive at . 
twenty or twenty-five years of age, tbe\'- will stop tiU about thirty, and begin 
again; whereas the age of maturity at which a woman is most pronfic,. appears 
to be about twenty, and there seems no stoppage, except disease steps in, g*?- 
ing on regularly every two years, or if she does not suckle, every year until . ‘ 
she arrives at forty or forty -two years of age, which is the usual period for it to 
terminate.” The whole of Dr Granville’s evidence is extremely interesting ; ■ 
but as it is not immediately cannoo|cd with our present object, Ve cannot af- 
ford room for a fuller detaiL {Pag^s 40, 44.) 

May 25. — William Morgan^ Ksq. actuar}-^ to the Kqui table Assui*ance Ofilce, . 
affirms that the Northampton tables are “ certainly the most correct tables * 
for the mean duration^of life, in all private concerns. For the last fifty yearn 
1 have never used any other, and 1 think they are the most correct ; indeed I 
know they are” — “ in all cases betareen one man and another.” It having 
been stated in evidence before th^?~fei.st Com mitt ce? on IMendly Societies, that 
the expectation of life is now to what it was a century ago as four to three, 
Mr Morgan was asked if he adhered to that opinion ; to which he answered 
that he does not adhere to it, foom his own experience, ‘‘ because the ]>robabili- 
ties of life in the office, compared with those in the N orthampton tables, are 
not higher than they were filly years ago; indeed the very contrary.”— The 
duration of life, in genc'ral, is a little belter among females than amongmalcs, 
but, in my opinion, not snffi(^ent to render it necessary to compute separate 
tables for thorn.” He thinks the Northampton Tables an* us correct tables as 
any that can be formed, adapted to all parts and all chesses of ])eo])le in Eng- 
land, but thinks they want some little addition to secure them both for pay- ' 
ments on death, and for eWerred annuities.. He i-s sure the tables construct- 
ed by Mr Da\*ies, from the experience of the Equitable, were not founded on 
data sulficicnt for constructing any ^abjes ; as they hardly insure any lives un- 
der 30 ; and as those tables begin m early life, a great deal must be assumed 
where there is no data to go upon ; besides, he finds the “ probability dT life 
approaching nearer to IheNorthaiirpton tables in our office, than it used to be 
in the later periods of life ; for the Northampton tables give the decrements 
of life as high as most tables in old age.” Pages 45, 49. 

Jofm Pensam^ Esq. actuary to the Amicable Assurance Society, states that^ 
they use the Northampton tables, but that the Society does not grant defori’ed 
annuities. Upon a comj)arison of the Northampton tables with . the experience 
.of the Amicable, he found the continuance of life was materiaUy''highgr th^' 
that in the tables, but which he attributes to the recency of selection^ .dr the,' 
benefit of selection rather at different ages. “ I should think, in looking td ' 
annuities, the longer continuance of life would make it necessary to take soihe 
consideration exceeding the value of annuities by the NorUiampton tables,” J 
Page 50. ' ' 

June FMamn^ Esq. lias greatly extended his observation's since he i 

was before the Committee of 1025 ; has gone over, of new, the whole of the' 
calculations from w'hich he had deduced the law of mortality, by a fat iriord'^ 
elaborate process than he had resorted to before, and the result of the whol 0 >^ 
h^ been, that the law of mortality, as originally stated by him in the table^^ . 
before reported* is, in every part, jind in ev^y particular, upun each sex, noiiirr * 
satisfactoSrily confirmed. He alludes tb the table resulting firom the observa^"* 
tions on the govcfrnment life annuitants (p; Stk), and attaches no particular 
poxtimce to the table derived froi#im^bservation on the pensioners ^‘C^elsev 
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and Greenwich Hospitals, because it was ^veii on a view of human life in its; 
WH>rst state. He therefore considers the t^le resulting from titb government 
annuitants to represent most accurately the duration ot life among the persons 
generally compos^g h'riendly Societies. He is aware, however, that the 
poorer classes iniAt be expected to die somewhat fhster than those of tiie 
higher orders; bul it is to be remembered, that in all Benefit Societies the 
members are selected lives, as well as the people who purchase annuities. If, 
then, the severity of labour, and the want of comforts, should subject the 
poor to a greater mortality, 1 do not believe that the difference can be very 
considerable, when it is borne in mind that we are here referring to picked and 
chosen persons from among the lower orders” Pages 50, 54. 

Jtme 12 .— Finlaism^ Esq. again examined. He states, that the tables 
he is calculating for Government may be divided into two parts, — the one re- 
lating to the investigation of the law of mortality , and the other relating to 
tables, fi)r practical use, to be deduced therefrom. In regard to the first 
braiicli of the subject, I have completed all the materials necessary ; and 1 ani 
now directed, by the J^ords (\'mtmssioiier^ of the Treasury, (o prepare a Re- 
port, showing the deductions Aihich 1 have made, and the evidence upon wrhich 
they are founded, in order that such Report may bcininted by their ijordships’ 
authority, and submitt^Ml to the invcstJga*^^ .u of scientific persons. I hope 
that that Report will be ready before the Ist of Januarv next. In regard to 
the other branch of tlie subject, which relates to llic ptS(.^li<‘al tables, to be 
deduced from the law of mdrtalit 3 % it is of vist extent. I have no^v, how- 
ever, the assistance of six calculators, who are at work upon it, and a very 
great proportion of the most necessary tables has already been calculated ; 
perhaps nearly eight times as much as any preceding calculator has ever jiro- 
duced, is already executed.” — “ The Treasury have not, however, directeeV 
me to prepare, for present publicatirm, an\ pari of the work, except^ Avhat iso- 
lates to the laiv of mortality, and such t4ii)ios of the values of annuities on 
single lives, as inny he sullicient to iUustratc its practical eilecls. The rest 
of the work, when liiiished, is intended for olliciul purposes at the National 
Debt Oliice, and may or not be printed, acco^Tling I shall receive their 
Lordships’ directions.” He hopes that his tables will supersede all the ta- 
bles now in use ; and wUh good reason, for they have been eight years in pre- 
paration, with all the means for perfcrthig them whicn the Government could 
supply, and to which n<i jirivate iiuiividual has hillioilo had access.” — “ The 
diftbronce between the sexes, in regard to mortality, lead^ to a md^c important 
conclusion, os respects the practii‘al puqjps^s of societies for granting pensions 
to survivors. By my tables, it ina 3 % geneially Fpoakii^^, lie said to i*esult 
follows: Supposing a mother w-cre to leavL* u m nsiou to her son, »1 k‘ value of 
such a pension would only be two-thiids of f ]i«isioii loft by a father to his 
daughter, the relative ages of the clAldreii ami ]mrciits being precisely the 
^ne. It follows, therefore, that any socict) making no distinction of sex, 
and granting pensions to widow's, according to the strict arithmetical result, 
would inevitably be ri^ined.” 

'The above summary of the evidence has cxtcnfled to a greater length than 
was at first anticipated, or may appear a ell adapted for the pages of a Philoso- 
phlcalJounial; but such a detail has been deemed necessary, in order that the 
interesting and important information communicated by so many intelligent 
and highly respectable witnesses might be duly uiipreclated. It would haA-'e 
been also very desirable to have inserted some of the tabular views of the 
different rates of mortality, and other illustratii'^e documents, contained in the 
Appendixes, perhaps the nmst valuable ])ortious of these Reports ; but as we 
have already exceeded our limits, all that caTti be given additional at present,^ 
is ihe following table, exhibiting the expeclation of life at every age above 
120, deduced from tables of mortality 
htions made in this country- 


which have beqn founded upon obsciv 
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TABLE (^Expectation of life, at and a/lcr tu Age of 20 Vems, 
to ilie Northampton an/t Carlisle Tables ofJMortahty; as wwo, aaonU 
i9^ to the Table (j). 76)i detlueerl by Mr JoHK Lyox, for thi IHyhlattd Society 
of Scotland^ from a medium of the Northampton, Cmtxsle, tmd Sveedvdi TithleSn 
^aeeording to that constructed by Mr GnxFi I'n^ DAVir.s,ym» the evp&nenee 
of the JEquitabk Society of London, — and aceordmg to the late qf Mate and Fe» 
male Mortality fmnd by Mr John Finlaison to haee preimled among the 
Covemmeht AnnuituTiib for the last 45 years* 

Ej^pbctation or Mean Di ration of life U the number of years whlfeh a body of 
taking them one with another* may bt considered as sure of injojlng,— -those who u\c or 
fiUTidve lieyond tliat period iiiiiying aa muth mire twin, in projiortion to their number* 
n» those who ml shoit ot It enjty lev.,— the poiiion of future (.>118161100 whuh an indi- 
vidual at Any ace may rc<isonabls ixpoct to it\)oy. Thw “ ixpettalkm of hfc " w found by 
Anting the total yturs by the nunubir ihu at the age ahoac ixpeLtation h xciiuiied, de- 
ducting half unity 01 ."io ftom tht f|uoiJcnt, on atiount of Oie ihanie iKinc ctiual, whether 
a person bhall die in thi beginning o^ud of the yeot. I bus, in tlie I able ol Moitaltty* 
(P- 7 t>). >i,fny is the sum of the se^d <olumn» al and aft« “"t years of .ige, and <ii>5 
the numixr Using at that age, therefore, Ixing disidtd by iXta, the quntteut is 111 be 
%«1G* and the Iialf of 1* or •'io. lx mg subtracted from thih lutrr number* It wdl leaio 
Hfi-tAit whicii IS the expectation oi life, acLordlng to the Highland bucicty's lable of Mot<' 
*fir*y* ® Vrtvm aged 2‘5. ^ , . 

The Probability of lilt’s, or the cluntt of a person living from one age to anothii* Is found 
by dll iding tiie number hvmg at the lattci Apfi liy the luunbcr U\ iiig at the ioxmer age* 
accniduig to ,my table ol moi t lUty which may be adoptwl 
iumoo the V vi uf ot an \nmuiy, lomnuncmg at aiij glsen act, or a Sum iiavabie at Death* 
olwiously dopends upon the n'lmbtr ol years ishun* according to such exiRctation and pro- 
bability, a peison of any ,ifre ha. to llsi. 
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30.52 
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31.31 
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36.50 
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26.70 

35.00 
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38.22 
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30 

28.27 

34.34 
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33-08 
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37.57 

35.37 

31 

27-76 

33.03 

31.03 
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32.69 

36.01 
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32 

27.21 

33.03 

31.17 

32.64 

32.00 

30.20 

34.13 

33 

26.72 

32.30 
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31.08 

31.40 

35.61 

33.51 

34 

26.20 

31.68 

20.82 

31.32 

.30.79 

34.06 

32.68 

35 

25.66 

31.00 

29.31 

30.06 

.30.17 

34.31 

32.24 

36 

25.16 

il0,32 

26 06 

30.01 

29.64 

33.68 

31.61 

37 

24.64 

20.64 

28.05 

20.35 

28.91 

33.04 

30.08 

36 

24.12 

28.00 

27.42 

28.70 

28.28 

32.40 

30.24 

30 

23.60 

28.28 

26.76 

28.05 

*7.66 

31.76 

20.71 

40 

23.08 

1 27.CI 

26.17 

27.40 

27.02 

31.12 

20.07 

41 

22.56 

26.97 

2.5.56 

26.74 

20.39 

30.16 

28.43 

42 

22.04 

26.34 

24..04 

26.07 

26.74 

29.81 

27.78 

43 

21.54 

25.71 

2U2 

2.5.40 

25.08 

20.14 

27.11 
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21.03 

25.09 

23.70 

24.75 

24.42 

28.48 

26.45 

45 

20.52 

21.46 

23.08 

24.10 

23.70 

27.81 

25.78 

46 

20.02 

23.82 

22.48 

23.44 

23.07 

27.J3 

25.10 

i1 

10.51 

23.17 

21.67 

22-78 

22.38 

26.44 

24.41 

48 

10.00 

22.50 

21.27 

22.12 

21.08 

25.75 
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18.40 

17.00 

21.81 
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20.98 
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25.06 

24.35 
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Frojrti tlie itx^paffect account which has no%v been given of, the 
various investigations into the probable duration of human life, 
some idea may be formed of the difficulty and inipprtance of ob- 
taining! accurate tables of mortality* The Nortpimptcm tables^ 
were the result of many years' arduous researcli and observa- 
tions, and were consecjucntly long considered as ^ representing ^ 
the rate of mortality in this country more accurately than-^^any 
others. Whether those tables may still be the most correct for 
the poputation at large, it were needless for our present purpose 
to inquire ; but it is obvious, from the long experience of the 
Equitable Society of I^on(loD| find of that of the Government 
annuitants,— from the concurring testimony of Messrs Milne, 
Naylor, Goinpertz, Davies, BabbtOgc, and Finlaison, all men 
of the highest g:niiiencc, — and from the opinions of seve- 
ral other persons wx*ll informed in these matters, tliat the 
Northampton tables arc unfit for the practical puiposes of 
Health and Life Assurance. Messrs Morgan and Becher, no 
doubt, have endeavoured to support these table's, and have cer- 
tainly urged all that can be stated in their defence ; but, as is 
remarked in the Committee's last Report, there is not, in 
truth, even a priwa fltae case made out in their favour. It is 
admitted tliat those tables were originally fpmiefl in a degree 
upon hypothetical dfda ; the observations upon which they were 
founded come down no farther than the year 1780, or at the 
latest to 1791 ; and it is not affirmed that they liavcbeen verified 
by aiiy actual and subscqi^-nf (observations, or by the experi- 
ence of any society whicli has cnrlured for a period sufficiently 
long to bring to sure test the accuracy of its calculations 
and to tile evidence of Mr Milne and Mr Naylor the^ Commit- 
tee more particularly refer for tlie objections to tbe Northaitijpii ^ 
ton tables, (pages 80, of this Journal.) ; t • ^ ' 

In illustration of thcii’ effects, it is stated, that, according to the \ 
tables, out of 1000 persons existing at the Age of 25, 81*3 willsur- ' 
,vive at the ;igc of 65 ; while, by the Carlisle tables, ^yliich appear 
to approach very near (o the trutli for fhe higher classes, ho fewer 
than 513 will survive that age. " Hciice a society which should 
the Northampton tables for -annuities, would inevitably 

ultimately to ruin, for it Would in all proliability have three; 
atinuitants wh^re if cak only itpon two ; and of the 34*3 




£0.Rft723 X 0.01^078 


Note ->In ttu. above 1 abUs, it U to be obi^en ett, that the mortality lb detlucod Iram 
an equal or marly rauil numlicr of each bcx with ilie sliiak evctqitinn of Mr 
DavJeb’s Table tounac<l <m the expeilence of the Fquitablo. inwhuhoftius 
from thejpractl^ objecta ot Life Imuranu, It n evitlcnt the male sex. must twve 
composecT tlie va<i.t majority of iixes subiected to morlility. Out as It isameed 
on ail haudsi that the duration of life ainonii; fem ilcb exceeds that of raal^, it 
follows that the results of Mr Das in s Table fall materially short of svhst they 
wdiild Jiavo been If the lactb on whUh he has reasoned had comitrehhndcd au 
equal number of each sex 


* 

No compariuoD is hero given of the different values of sums 
, payable at disath; but it may bo^tated that a society, whose 







90 • W. Fraser on ifw IlUtoiy dnd^ CoH6tikf^iimi oj 

premiums were calculated by the ^rtharapton laoles, and by 
interest at *4 per cent., would take &om a person iusimng at tlic 
age of 385, either a single sum of ,£*367 : 16 : 6, or m annual pay- 
mciit during life of : 7 : 5, for £ 1000 pa^fuble at death ; 
while, by the Carli&le table, and assuming the rate of interest to 
be also 4 per cent., one single pavment of £ 282 : 17 : 8, or an 
annual one of JP 15 : 0 . 5, would only be requirwl. 

Upon the ^holp, your Committee arc of opinion, that the Cailisle Tables ’ 
may prudently he adopted foi ficncial puiposj^ including that now lu view, 
the valuation of an allouaiue in old age. Mi l^inlaisoii’s, nhich are the inoht 
recent o( all the Tahlis, ivould, in all cases, ghe a lughei cxpei Utioii of life, 
and lonsccjiicntlv n (jimc .i lirgei itijmcnt fiom the membus of a hiieiidJy 
SoLicfy ; but the 4)l)icction arising from selection docs apply^ In a considerable 
degiee, to these Tables; and ZVfi rinlaison himself hcais testimony to the 
sufficiency ot the Carlisle Tables.” — Hepoit^ p. 8. 

This opinion, with the immense mass of documentary and 
other evidence vvliich lu'- becai obtained lu the course of the Idle 
in(|uirieh, cannot fail to be of the utin«)''t ^mpor^anee to all lanks 
of the comraunityj and to the highci classes in particular, as 
bhewing both their rate of mortality from thdr own experience, 
and also the cxee&sive^n’emiumb which tliey have usually been 
charged for assurances at death. 

While, however, the mortality of those in the better lanks of 
life has bfen found to corresjxind v(Ty nearly witli tliat repre- 
sented by the Cailisle tablc*^, is by no means clear tlmt the 
same rate prevaiK adiong the^ members of Friendly Societies. 
Regarding this continge'dry, no results from their experience 
have as yet been obtained ; but as sickness and accidents ari» 
undeniably increased among the working classes, by noxious and 
dangerous employments, by ill ventilated dwellings, scarcity of 
food and clothing, and by many other causes, from 6.11 of wMcfa 
the higher classes are in a great measure, if not altogether, free, 
so it necessaril y follow's that the mortality will be greater among 
the members of these Societies than among those of fdfo Assu-* 
ranee Associations. Nor can w'C reconcile the idea of a high rate 
of sickness with that of a low rate of mortality, as has Ixjen 
^virtually done by Messrs Finlaison and Davies, in calculating 

leir proposed rates of contributions and benejSts for the 
bers of Friendly Societies. 
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Taking, tlicreforu, those circumstances into view, and more 
especially that not nearly the same attention will tic paid by 
these societiesun the selection of their members, as is done by 
Life AssurartctI Companies, it is evident that a somewhat higher 
table of mortality should be adopted for the purpo^^es of the for- 
mer tlian of the latter class of assurers. Security, no doubt, 
ought always to be a principal object of these socictic.s ; but, as is 
remaj’ked by Mr Babbage, “ Safety is much more certainly se- 
cured by judging as nearly as possible the true risk, and adding 
an additional ^um for security. If tables ^'ot representing the 
mortality of the elasb for whom ihyy are designc*d are employed, 
every step in the rea^'onings which are deduced from them is 
liable to increased error ; and if llic calculations are at all com- 
plicated, the errors so introduced may not imprybably act on the 
opposite side to that which they were introduced to favour.” 

By referring, then, to the table of expectations of life at p. 86, 
it must be obvious that the rate of mortality adopted in the Be- 
port of the Highland Society c»f S otland niH represent pretty 
accurately that of the working classes, and consequently that 
their table is the most suitable for all the puqxiscs of Friendly 
Societies. 

• (To he continued.) 


• • 

Sketih tyf the Vhymal Gcograjfdij/ of tltc Mcdvcrii Hilh. By 
William Aii4sv5 01itu, Esg. Meilibrr of the Royal College 
of Surgeons, Edinburgh., ire. (Communicated by the Au- 
thor). 

The Malvern Hills form a range running nearly due north 
aud "south, through part of the three counties of Gloucester, 
Worcester and Hereford, and seldom attaining anj great height ; 
but thdr rugged outline, and bold acelivily, rising abruptly in 
the centre of a champaign and level country, make them re- 
markable, giving to the eye of the stranger the same impres- 
sions of independence of origin and formation, as their difference 
of structure does to the judgment of the geognost. They ha^o 
not unaptly been compared to die Sierra of the Spaniards, 
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Fron^ thifeir peculiarity of outline, height, and poinled summits, 
they are fully entitled to be called mountains, though, as La- 
md^rotix ( Cmtrs demmiaire de Geogi. Phys,) w^ld say, moun- ^ 
tains of the second and third order. They arcane continuous,, 
range, having no lateral branches ; they have no p^udb or ex- 
tinct volcanoes, or ignivonious mountains ; nor do they present 
any mineral allied to the products of volcanic action, excepting 
in as far as they arc composed of p) imitive granite (Daubeny 
on Volca7ioes). Their form varies but little the Worcester- 
shire Beacon, and the two most southern hills, have the most 
acute pointed summits. Thf Ilerefordsliire Beacons have been 
altered by the labours of the Romans, digging trenches in the 
talus for their encampment ; while the adjoining hills, which 
will be found t^ be the oldest districts of the range, present , 
the most rounded tops, as being formed of more easily decom- 
posed rock. Two of the hills are cultivated to their very sum- 
mits : the ground is tilled by means of* three-pronged forks; 
and there is but a very slight difference between the abundance 
and date of ripening in the crops reared on the hills, and those 
vegetating in the valk^s below\ The summits are not dis- 
tinctly marked out from the acclivity : there are about sixteen 
in the whole range ; a few are isolated, but more generally they 
arc connected, as ip the hill bet\reen the Whychc and the 
Srdbury aftd Upton road, which, rising gradually from the 
south, forms five sururaits, before it reaches the highest point, 
where it forms an insu^at^;^! prominent head, which the Nor- 
wegians, whose language is ridli in names for the different 
forms of mountains, call KuUen^ while a round or less promi- 
nent hill is Nuden (Von Buch, p. 52.). Prom this pomtit . 
afterwards descends, forming another rival series of summits^ 
to where the pass is hewn out of the solid rock for the Whyche 
road*. The rock in this case every where rises to the north, : , 
so that one of the extensive slopes lies in the direction of thei ' 
dip of the mountain rock, another in a direction contrary to 

• Tlws last southern summit of this range, descending towards the Here- 
fordahire Deacon, makes a curve round to the west, forming a tabic land, on^', 
Pf^ich/bouses are built, and part laid out in gfu:dc;na- The Herefordshire ^ 
con descending with a gradual slope to the east, l^^nds sli^tly roui^d in . 
direclion ; convexity of the firsj coxresponding with the concavity of the 
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that dip) andfon that side the summits are more abrupt, aad 
the acclivities less clothed with vegetation. The highest hills 
of the range, vii«. the North Hfll and the Worcestersliii’c and 
' Hcrefordhhiro !liklcacons, have a more perpendicular blo}>e to 
the north ; and throughout tlie whole range, the angle of the 
acclivity is greater on the sou them and eastern than on the nor- 
thern and western aspects. I'hc ridges are also much more nu- 
merous and distinctly marked on the north-east, than anywhere 
else. 

TJicre are, strictly speaking, only five valleys, and all of these 
run in transverse directions ; nor is there a single valley to 
be met with running longitudinally^ with the mountain-range. 
AVlierever they occur, roads are cut througli them : the deep- 
est is the one through ^\luch the roatl ])asses from Sedbury to 
(Cheltenham. No Iwulder-masscs or irekkstones are found in 
these valleys ; and the alhivial or trauspm’ted soil seldom ex- 
<‘eeds twenty or thirty feet in di'pth on the base of the hills. 

No ri\erof any magnitude lakes iu rise from this range. 
The springs are numerous: then* aie eiglit to the west, and as 
many if not more to t he east ; they ha\ e long been remarkable for 
their purity, but lia\ e only met uitli a fe\f^advo(*ales for any po* 
culiar medical efficacy , their eheniieal analysis not favouring any 
such views. They an* so &u}>*^rlieial, that i*xperimeuts on their 
temperature did not afford an approximation* sufficiently identi- 
cal, or approaclung to the mean tfnijieraUire of the latitude or 
locality, to be worth recording. JThose insing on the east run 
their course immediately into the Sexern’^ those on tlic wxst, on 
the contrary, divide in their direction from the Herefordshire 
Beacon, which is thus shewn to be, though not the liigliest hill, 
yet the most elevated part of the range corresponding to its geo- 
gnostical importance. ^ Those to the south run into a stream 
which joins the Severn at Glouct*ster : those on the north join 
the liver Cadwell, which unites with the Tcrne, the latter fi- 
^ pally emptying its waters into the Seveni at Leigh near Wor- 
cester. 

latter, ^cm|ilifying that the same lules exist with segments of spheres, os 
has laid down with respect to angles, and thus the valley through* 
^ which liasscs Uie Sedbuiy road is formed. 
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All eautminatlun of the geognoaUcUl structure of the Majvem Hills offers 
the following positions : 

That, throughout the whole range, the various rocks entering into the 
eomposition of the raountaiiumasseB contain no oi|;anic lemains. 

That in no j#laee are they found &uxiuritnposcd oufQr alternating with, 
rocks containing organic remains, 6r which, from^ mechanical analysis, 
are known to be foimations fleposited subse(xueiit to the appearance 
of organization* 

From the most northerly point to as far as their structure can bo investi- 
gated in the south, they present an uuilonu series of primitive rocks, from 
highly crystalline granite to the more compact chloritc-slate ; and the transi- 
tions between those two locks may, with »i little patience of research, be traced 
throughout all their gradations* ; — ^not that these gradations occur exactly in 
accov<iance with the relative situation of the mountain-masses, but that, in 
jiarticular localities, such transitions an* distinctly marked out. The central 
jmrt of iho range, comprising the llercfordsliire Ueacon and its table land, 
the hill extending to the north to M^liyche road, and iho hill above Eastiior 
Wood to the sou LB? of the Beacon, are all composed of granite, with slight lo- 
cal variations of texture. l)r 'MacCuUoch has remarked, that specimens may 
frequently be obtained from beds of gneiss, luidistinguishable from genuine 
granite, an example of which he mentions as occun*ing in South lUst ; and fur- 
ther remarks, “ that the views of tlie gcidogi^t, embracing a wide liolcl, must 
not be limited by variations which are minute, irregular, and inconsistent, and 
which <lo not affect the broader principles that reg date his investigations.” 
However just these remaiks may be, they admit of too much latitude of ex- 
pression to accord wdth th? severe stiencc of a philosophy founded on obser- 
vation alone. From the slaty ajipcaranco wdiicli these rocks Kometimes pre- 
sent, — ^from the general tendency which, througlRmt the Whole mountain 
range, they show low^ards assimiing ihe appearance of gneiss, the more crys- 
talLiiie portion of the series might be considered as mere varieties of that tbr- 
ination. This suggestion T wouH, iiowcver, strongly oppose. To assign the 
jiroper denomination to a To(*k wh«s^ connexions and mechanical texture oiliT 
distinctive and recognizable*l.*haracters, is u basis to all strict geognostical 
sdence. When, therefore, we find ^ rock in all its characters a re]*resenta- 
tivo of granite, assuming the highest situation in the range, independent in 
itselt^ and only vai-ying through gradual transitions into subordinate forma- 
tions, it becomes a genuine granite, luid in situation and chemical constituents 
marks itself out as the oldest rock ami basis of iho mountain range.' Its in- 
vestigation in. is interesting, and a^brds in its localities very marked dis- 
tinctions. The hills which it forms, though bold and rugged in their outline, 
are ncvertholcsH the most rounded at their summits of any in the range. 
The Herefordshire Beacon, which I have already mentioned, may be divided 
into two summits, each having the remains of a Boman encampment on it, 
as w'cll as the neighbouring southern hiU, formed of a red granite, in which 
ilcsli-colouicd fclbparisby far the most abundant ingredient, mica being a 
rare component, and oilen entirely wanting. The whole rock appears so liabid 
to decoinpositioii, that near Eastnor Wood it is quarried and sieved 40 ^ grow 
vcl It bears a great analogy le the red granite met with between jCocI^ 
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iriipneaa ana jiiverar^’'; but its c‘flects in destroying vogetalion ou the sides 
ol* the hills are not so rcmaikabl6 as in the Grampians,— a circuipstance moat 
probably owing to the dimuiished height^ less per})endiclilar slope, and more 
genial clime ol‘tb(| Malvern Hills, than to any material difference in the (on- 
’ gtituents of these t t"o roejes. It is worthy of remark, that the ridges hy whicli 
the Roman encumpmenil are still so distinctly traced, are scooped out of the 
granitic rock Uselfi and that the walls are not, as might be supposed, the gra- 
vel, and other residue of digghig t3ie furrow, but always formed of the native 
rock, which, to the prcbcni day, crops out in boinc situation^ hard and un- 
changed by the lapse of yearjs, and mubi have presented a much more secure 
harrier than the unconnected residue of their operations, placed without sup- 
poil on an abrupt and oftentimes precipitous accHvit}. 

On the hill between the Sedbury and IJj)ton, and tiiotVliyche road, wliich 
ilbos from the two opposite pv^ints of the compass to a summit wdiich attains 
an elevation of more than 1500 fhet above tlic level of the sea, this granite 
becomes more cumiiact, retainijig, however, * i the summit, the same charac- 
ters; but on the road, where several extern ive sccthms are to bo met with, 
becoming much changed, and at tinier its constituents etc almost amalga- 
mated tlie one into the other, being at sonu points, moic ctpecially at a 
(piarry ou the Sedbury road, very nearly allied to a chloritc-sLito* 'I’his quar. 
ry, towards its upper pari, presents veiy much the aj>pearaiu*e of distinct stra- 
tification. Tn fact, w’hi revel* latge sections of this or the former rock occur, 
they may distinctly be perceived toiiave a d ]' tOAvards the south, and invo- 
iiintariJy give to the mind ol’ the geologist the id<*a of a once stratified rock 
heaved up, deranged in the parallelism o^ its strata and the uniformity of its 
direction, yet still pieser\ing the same dip and iiiflination. Not fifty yards 
from the milestone near the last- mentioned ([uarry, a vein of tJie same com- 
pact fehlbpathic rock xti^y bo scon rising in an almost vortical direction, and 
traversing the adjacent strata almost at right angles :»it is scartoly two feet 
broad. At the section made Ihiuiigh the rock, atlbidiiig a passUgo for the 
Whycho road, the red granite may also •be^ perceived occujiying apparent- 
ly distinct localities, juvsenting the appcitrancc of VhIs in the more com- 
pact and frequently ironshot mountain-ruA- A%wmica at this point heconics 
more abundant, and soon fonns tlu jfiincijial consUliionl. 'J'he red gra- 
nite is frequently almost entirely foldspalhh* ; beyond the hill crystals of 
iioniblcndo first make their jijqioaranco, and hei'omiiig gradually more abun- 
dapt, have letl tlic iilnglish geognosls to consider the wdiolc as a sieiiitic for- 
mation. TJiuloubU'dly if in any part of the range such a rock occurs, a few 
partial beds arc to bo met with here, but not in bufficiontly cxtmisivc forma- 
tions to be considered as the basis of the range ; but to this I shall liavc oc- 
casion to refer afterwards. 

The investigation of the goognostical structure of the tw*o most northerly 
lulls in the Hlalvern range, though interesting, presents littlo variety. Known 
by the nt£!hcs of the Worcestershire Beacon and the North Hill, they lie 
nearly due north mid south of one another, the latter being the more nor- 
therly, and intersected by a narrow valley, doojier and more abrupt on the 
eaf»tci:n sidew No stratification is discernible excepting on the western aspect, 
.wherea ftcnilc diuH^o the north mav be ixnrceiyedi and a direction of its strata 
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apparently east and west. On the eastern ^de, the new ret| conglomerate * 
makes its appearance, covering the sides of the Worcestershire Beacon. The 
occuiir^ce of this fomation implies either a breaking and elevation of its 
strata, by causes similar to those to which {lerhaps the Mfilveni Hills owe ^ 
-their existence, or the deposition of the sandstone subaejpieht to the hills, a ’ 
supposition imi>lying a stratification of the last-menHohed rock nearly jairal- 
lel to the acclivity of the hill, or in a more or less concave form filling up its 
base, neither of which last mentioned appearances are presented hy this rock ; 
and, in the second place, implying an elevation of the*' formation, whieb, ac- 
cording to Werner, in common with all floetz rocks, is at once chemicaHy and 
mechanically deposited, litile supported by the confined limits of the forma-* 
tion- 

To the north-west low hills of limestone are found running nearly parallel 
with the portion of the range which they face. The rock interposed between 
them and the gi-anite is old red sandstone, and in their organic remains and 
texture they bear too remarkable an analogy wnth the hills of the same for- 
mation which crop out, bounding at intervals the red marl across the whole 
of England, not t^be referred to the same formation which at Caleford is as- 
sociated with the old red sandstone, and with greywacke at Chepstow and 
Monmouth. 

The mechanical analysis of the rocks forming . these two hills, indicates 
that both arc mountain-masses of granite, prestiJiting, however, great variety 
of texture, and appearances, with difficulty associated hy the geognost. The 
granite is generally speaking close-grained, containing both mica and horn- 
blende, the latter, however, often entirely wanting ; h’,^hly crystalline gra- 
nite, with little mica aiuf no hornhlcnde, Iniconiing as niuclj a part of the 
mountain-mass as that formation. 1 1 occurs principally Jiions, which is 
particularly remarkable at the pass through which tUe AVhyche road is cut. If, 
with Jameson, we consider strata as similar contiguous musses, and beds as dis- 
similar, th^se fihris will come under the latter dciioininution, and so we may 
a\ v>id exciting prejudices by adireating to the stratification of granitic rockvS. 
In these beds felspar is the most abundant constituent, — not, however, oc- 
cuiTing in prisms, disscmiiKit^il through a quartzose basis, but rather itself 
forming a basis for imperfectly crystallized quartz, with now and then partijal 
scales of mica. On the Worcestershire Beacon, a vein of quartz, of a few 
feet in breadth, occurs traversing the rock in a nearly vertical direction. On 
the southern part of the hiU, n hole has been dug, with a view of obtaining for 
strangers visiting these bills specimens of mica, which, from their highly me- 
talline lustre, have been called gold f . • This is a bed traversing the granite 

« This formation^ the variegated sandstone (Bunttsif mndst^inj of Werner, him not unaptly 
been called by the English geologists Red Marl, ac, whenever I have applied aciclsj tbo application 
haitt been accompanied with efTorvescence. Though, as its name imports. Its general colour is ^d, 
yet it almost everywhere, where large .icetions are presentwl to the eye, exhibits streaks of a inore 
fompacl sandstone, of a light blue or cream colour. ^ ^ 

t The decomiKkfiUion of granite first commences from a chemical idMnge.Uking place In tiie 
Iron* which, in however small quantities, is yet universally distributed through the'inhieiralking- 
• dam. The water and extraneous moisture gaining access to It, converts it to a state of hydmte akid 
peicoxkit, increasing its bulk, and thus destroying its amalgamating eSbet on the rock^ tht 
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Jn a direction lioai ly at right angles. WIioreA^er I could examine it, it Was 
so wealheri'd as to vender jny decisions very fallacious- It has, .however, to 
all appearances a decomposed basis of felspar (clay-slate) with folia of mica, to- 
wards the surfacvi and, when exposed to decomposing agents, possessing a high 
metalline lustre, hecoming towards the centre of the rock, dark and sliining- 
If the formation was sufliciently extensive, it would he called a porphyry. 1 
liave only met With an account of a similar rock occurring near Felsobanya in 
U’ransylvania, and in Saxony. “With respect to the accuracy of denominating 
these formations Sienitc, 1 need only remark, that, notwithstanding it has 
. been proved that the rock from which a supposed similar series has received 
its name from the time of riinv, is not a compound of hornblende, quartz 
and felspar, as first advanced by AV'eriier, and that this name becomes no 
longer applicable to the same aet still, under all circumstances, this rock 
has no claim to tliat title : the diascminaltlon of Inn-nblende is not universal, 
though in some places abundant, yet it is regulated by particular localities. 
The existence of mica, in some places Sv .abundant, is at once decisive as to 
its real characters ; and though honiblcndc is mc‘t witl^as a mineral occur- 
ring often in abundance, but yet not so universally as to he entitled to he 
called a minea-al constituent, or to give to the formal ion a name depending 
on its occurrence. 

triulcr these circumstances, AVorecstershire lleacou and North Hill, like 
Hereford Jleacon, will he formed of granite, containing occasionally crystals 
of hornblende, and associated with gneiss, v/liich, with little vtu'ialion, forms 
the northern part of the Iloiicon, and (he whole of the North Hill. I did not 
perceive; It any where alternating with the granitih 

To the north, then, the central granite varies slightly in its appearance, 
])Ccoining sluty-graiiula^ yet scarcely ever losing its distinctive characters. 
Towards the south, however, it prc' c.ts more rcmarjvahlc differences, and be- 
comes .scarcely recognisable 4n (he more compact aiTd less cryj^tidline rocks 
forming the southern outline of the mountain-range. On the hill to the 
south of Hereford llcacon, a cave has been artificially hewn out of a poi*tioii 
of the mountain rock, which juts onl^ fx'vqpd the regular acclivity, bar- 
ren, and covered only w’ilh a few shunted lichens. In this cave, though 
not many feet deep, the Hifpnum splcmlrns and lutcsccns, and a Bryum^ put 
forth their leaves to a vegetation never exceeding five dr six Une.s in length, 
and then witlicr. This portion of the rock is nu)rc compact (ban the body 
of the hill, and proves that" the nature of the mountain must not be judged 
of by the examination of a portion vrhich, by the opposition its structure of- 
fers to decomposing agents, is barren, and unclothed with vegetation, offering, 

same tJinc, by die increase in si:sc dius given U> it!» )>arLiclC5. (Ussumiiitueri so generally through.the 
aiass, uniting chcnilcally anU incrhanically to destroy the cohesionf and hiUucuce the fuvthca: de- 
compojBltioivoJ:' die rock itscU'. In a close-grained granite, the felspar l)ecomcs of a redder hue, and is 
gitulnally reduced to an impalpable itowder, or fr<an the quantity of alumina entering into, its cout- 
posltion, forms a basis of slate-chy: the pieces of quartz change gradually their form, and gene- 
■ rally roil the shape of pebbles ; ^lule the tTnieUa* of nden, the last tu be decomposed^ oOen * 
.eyhi))ijba^iiiec8&ne lustre. ' 

K >1. dfilf[uuilK>]liU baa proposed the name of Sittaitr. 

OCTOBER~DECEJiIBER 1827. ► 
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at the same time, groat tacilities to thegeogiiost ; for, as in thi| case, they wiil 
generally be ibuiid to vary a little in their structure,— cijccu instances which, 
of themselves, account for their solitary hleaknesa, when compared with the 
other side, and oftentimes the adjacent portion of the liill./'^ The first transi- 
tion is, when the cjuartz becoming leas extensive, and the mica more abun- 
dant, at the sajiie lime assumes gi'adiuUly a more lamellar aspect, and becomes 
a distinct gneiss. This transition may be observed on the hill forming the 
third summit to the south of If ereford Ucacon. Its next transitions are two- 
fold, on the one Inind losing almost all jvarallelism of lainelhie, the mica less dis- 
tinct, and becoming more or less un'.algriinatcd with the other constituents, . 
fomiing a blue chloritc-slate, at limes very much resembling tlie same forma- 
tion as it occurs on the north of Tarbel liay, in the Mull of Canty re, and 
known to Faiijas St I'ond and other old geologists by the name of Lapis o/- 
iaris. It is tin's rock, which some adthois, mentioning the occurrence of green* 
.Slone ill these hills, have, I suppose, mistaken for ii. 

On the titlier hand, the mica becomes still more prevalent in the rock, the 
slaty structure moje decidedly marked, and in all its ciiaractcrs it approxi- 
mates to niica-siate. This may be most distinctly seen in the London road 
that cro.sse.s the southern extremity of the hills. l)e Saussure has very ex- 
pressively called gijci.ss Grunitc vcirii'. The term conveys the ground of dis- 
tinction betw’een gnekss anil inicu-J-late ; \et the illstinctive characters ol’ this 
rock are not tyiithciently well maiked out to warrant, its receiving ihe latter 
appellation. To the west, it again becomes very conijatct, and less crystal- 
line, tlie mica becomes almost entirely lost, and the dock becomes a dark 
(juartzo.se uias?. l’'iiially,‘.his last hill i.s divided by the deep valley tlnvugli 
;vhich courses the London load from a mountain-mass of gnekss and chlorite- 
slate, whose compact structure, and jiower of rc.sis^ng decomposition, liavo 
given to the last-mentioned MIL more acute summil.s tlian any oth(?r.s in the 
ran Thek transition ot' ttie gneis-s into green chlorite-slate, I did not ac- 
tually trace in sHa; but, liy Iracturing some of the larger pieces rolled down 
the .Glides of tlie hills, or e^'cn exaiuinlng the broken .stones on tbe roatl, many 
examples will bs found, fullv denioirtrathig that it i.s a mere transition of the 
hrst-mentioijod rock into a more comj^ict and less distinctly lamellar mass. 
Heyond this, cultivation has eilaced Hit* Ijold outline and rugged granilctir of 
the iiriinitive mountains, and the line between the old rocks tuid the super- 
im^umbent formations becomes totally lost. 

I 'rom these iiivcstigation.s, the f/diovriiig general facts may he deduted ; 

1. Tdiat the Malvern Hills are composed of that class t;f rocks denominated 

primitive, including granite, gneiss, and chlorite-slatel 

2. That these rock.s arc indefinitely stratified, having generally a direction 

from cast to w’ost, and rising with little variation to the north.' 

3. That they (.ontain no organic remains, nor are ever found alternating with 

or superimposed on rocks of a more modem formation, and that the v 
are of a formation much more ancient than the surrounding rocks ; and 
« though theoretically, it is not impossible that they might have assumed* 
their jiresenl situation at a period more modern than the deposition of 
tbe old red sandstone, ot e^en of the red marl, that they nev^i*tbelesfi 
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are iieitlili* chemically or iticchaiiicnlly councctcd with Ihcwe formations, 
but of a imidroldcr date. ' 

4. "riiat as tliey |rc* older, so they assume a more lofty situation than the sur* 
rounding more modern formations, even than the oolite caj>inng the 
summits of the Cotteswold fange, or the transition limes! OjM of Bristol 
and Calesfoi'd. 

'•'t. and /«#%, That, in their nature, situation, and appearance, they beaj* evi- 
dence with the granitic hills of Cumberland, Nbrtli Wales, Anglesea, 
Cornwall, and imwc especially Mount Sorrel in Leicestershire, that the 
* intricate and numerously alternating modern formaiirms fd‘ Kiiglarid, lie 
\ipon rocks of granite *. 

Ill their mechanical analysis, the Malvern Hills aliord 

A highly crystalline conijjound of flesh-coloured felspar and (piai tz. 

Of felspar, quartz and niiou. 

Of felspar, quaitz, and hornhlendi*. 

Of felspar, quartz, horuhleiidc, and mica. 

Of felspar and mica. • 

I'hese are all referrible to the class Granite, varying in the piedoniinaiicc and 
proportion of the ingi‘edicnts. In the next Iransition, the rock hecomes more 
compact in its texture; and the folia of micM ranging themselves in lamina*, 
give a veined appearance to tl»o forni.aiion. This is genuine gneiss, distiii* 
guisliahle, as found on the Malvern Hills, i,,{.o s 

Gneiss, in which felspar and quartz are most abundant ingi'cdienls. 

2<'/, In which felspar and mica alternate in laye^. 

M, In which mica becomes the predominant ingredient, verging into mica- 
slate. 

The compounds of telfipar and mica exist, li/, In n highly cryatalline state. 

In a state in which the felspar liecoming decomp^iscd, otlevs a clay -slate 
basis to crystals or foliie of mica. 3d, In which the felspar is alitu^st entirely 
loht, and the mica assumes a metallic lusWe^ind aiqjcarancc. 

The gneiss varies from its veined struct are into a couijjact granular green 
rock, whose principal ingredient is genprally qdaMz, at first slightly lamellar, 
and scon becoming small-grained lamdllar, and more indislinctly^cryatallizeil 
(chlorite-slate). ' „ 

The geoyrajilHCul disti'ihulion of Planls on the Malvern Hills does not olfer 
any very remarkable features. Their height tloes not allow of the gi'owth in 
a single latitude of plants of a whole zone; and the temperature at the sum- 
mits of the hills diftev.s loo little from that of the valley, to afford much diffe- 
rence in the nature of its vegetation. The plants of the genus Jurica are rare 
for apparently so favourable a situation. Bushes of the Sparlium sooparium are 
to be met with above Little IMalvefti, and to the south of the hills. Specimens 
of Ceniilajtnglicay Omnis mnjensh\ VIcjc vuropmits and scattered about 

the lulls; but excepting the Grasses, the Ferns are by far the most abundant 
plants filling the valleys, while the dwarf fern gives a green covering to the % 

' » Accordii^ to tlwse .views, Uie fonaalion south of London, more especially Uie chalk traced 

‘ - by Irft Conybi^q ns ftti: as Ihrussla, would still conic und^r this clause, as In nreat Hriuin they lie 

tli^ nrirth-wcstetn houndary on granite ; and on their easicrn, tlteir relation is dually every 
9 the same. . • 
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rocks above. ^ I <li<l no1 mod with the Viola Inica. T visited iiie hills in Sep- 
tember : at tile time of lloweriiig it is likely it might be found ; the V, trico- 
lor was flowering in abuudance. To offer a list of the plants growing on tlu; 
hills themselves, or at their base, is needless, as it would /^mibrace half the 
compendiu^^ of British jdants. I shall fillude only to the rarer ones. 'J’he 
most remarkable, ami those which seem to have claimed these hills as their 
own, are the DU/iinlh purpurea^ of which a while variety is often met with, 
and the Ilposcyawns niffcr^ most ahimdaiit on the North Hill, and above Kust- 
nor Wood a variety occurs w'ltb flvt? racemes : whenever the soil has heep ac- 
cidentally disturbed, it sends forth its leaves, and, like the DiyUalis^ abounds 
hiost in those stony spots \vl»i<*li the JMoivciUo, omanilie has marked oot as his 
abode. In the nioist places towards the base of the range, Marcficnitw poly- 
morplur^ Sct'ffj/ias Orchht hifofia^ O. co7n>pi>ca^ O. vstulata^ JtfcfUHUCuhis 

Impua, Mynsolh winimus^ It, puvvijloms^ Colchicum avlmmiale^ Poliffjonum mhivs,, 
P, uvkuhire^ P, virlpannn,, Soirpiis adcu/aris^ Sutyrhnn viride^ Catnpmiula rotuii- 
fUJhrta^ patula^ lalifoUa, SiC, In the woods, Gahnthvi- mralh,^ Chhrn perfoliaUt^ 
AquHegia vitlgtirts^ ,-.*cer campcalns and pficiido-pltUanits, (^c, See. ^’he brambles 
and briars are covered w'lth the Clcmatia and Tamils comnianh. On the hills, 
Arenat'ia temdJoUa.^ Droscra roiandifolia^ Piimaria (thou'ttfnfa^ Cisiits hclhitilhe- 
muM,, C, polgfoVws^ Ilcllvhorns nrhlis^ lltjfwricnm aritlrosicminiiy cVc. On llie 
granite rocks, were found the Scflinii alOum^ and Cotyledon nnitnlicus. Oii ibe 
iiinestono rocks the Poieutilla vrnta flowers jireltily; and I lie following list of 
the Lichens which I obtained^ is a pretty accurate list of those w'hich arc to be 
found on this range : Lir/icn geograph L. isfandiens^ C, parcUu^., L, ptujsodcs 
/-. pli€atns\ L. ^mstulatas., rangifcriims, /.. scrvhk"alus„ and //. scrobicalafiis. 


1. Proposed Improvement in the Thcorij of Sounds and in the 
inode of Measuring it? VclocHij, %. On the 'Fheory of the 
Variation of the B(^r 4 pn'ctt^\^ By IL Meikle, Kscj. (\)in- 
inunlcatecl l)y tiic Autlior. 

rp . 

JL II K propagation of sound tlirough elastic fluids, was first 
considered by Sir Isaac Newton ; but liis investigations led to a 
result considerably short of 1142 feet, tlie cxperiiflcnlal velocity 
in a second, so long received in this country, and which, owing 
to some inaccuracy, was far above the truth ; for the mean ve- 
locity is now found by experiment to be only about 1 100 feet. 
Newtoifs result still lay much below the latter number; but those 
who have investigated the velocity from the same data, have ac- 
quiesced in his canclusiun. It was not known in Newtorfs days, 
that, when air undergoes a change of volume, it at same time 
changes its capacity for h«at,^ becoming warmer by compressiot^^ 
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and coldi r 1|y rarefaction. Tlic want of acquaintance Avitli this 
circLunstance, has led him and many others into tKe erroneous 
conclusion, tlyit the particles of elastic fluids repel each other 
M’ith fljrces inversely as their central distances, wliich could never 
be the case, if the ca])acitv be affected, no matter in what manner 
or degree, by a change of density. Newton himself has shewn in 
his Prhinpia^ that, if the cube of the pressure in an elastic fluid 
were as ihe Tourlh power of the (leusity, the particles must re- 
pel each olh(T with forces inversely as tlie }:qitarcs their central 
distances. Now, the experiments of the French philoso})liers near-- 
ly agree with such a relation subsisting betAveen the })re&surc and 
density of air. Numerous cx))erini?nts wliicli I have made on tliis 
subject, answer almost exactly, and this was far from my expecta- 
tion ; for, till these experiments were made, I had coujeetured 
that the true result would lie (juite on llie contrary side of those 
obUiined in France; but on perceiving that my result accorded 
with the existence of a repulsion between the particles of air in- 
versely as the squares of ihcir distances^ which is such a general 
law of nature, I Avas led to adojtt this as the true law of gaseous 
repulsion. MM. Dcsormes and Clement have given a particu- 
lar description of ihoir apparatus and ntotfe'of experimenting, in 
the 89th A^olume of the Jfmrual dc Physique. But I am not 
aAvure that any intelligible account has been published of the 
apparatus employed by MM. Gay-I.iissac and AVcJti*r; though, 
from the brief and obscure hint given in the 12th book of the 
Mecamquc CHlsic^ I still suspect they are liable to some of the 
inaccuracies wliicli I hinted atxin thc^Number of this Journal 
for April last, and used every means to avoid, in my oAvn ex- 
periments. 

The late celebrated Marquis Laplace had often directed his 
attention to this subject ; and reflecting that Sound is propagated 
by aerial undulations, which cause a compression of the air as 
they move along, he conjectured that such compression, by ge- 
nerating an increase of temperature, augmented the elasticity of 
the air, and consequently tfie velocity of sound ; and that this 
was the reason why Ncwtoifs result fell short of experiment. 
According to liOplacc, the velocity of sound, as deduced 
Newton s theory, and which is about 91().3 feet, should be mul- 
tiplied by the square root of the quotient obtained by dividing 
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ilic specific beat uf air under a cu)nsiant pressure, Ify its specific 
lieat unde^n constant volume, viz. 1.1547. Still, however, this 
multiplier, as obtained from the experiments abj^ve mentioned 
on the hj>eciCc heat of air, gives the velocity of sound too small. 
The object of the pi’esent article is to suggest a reason for this 
deficiency. 

The theory of sound, as imj)roved by Laplace, supposes it to 
be propagated by a wave of air, having an increased temperature, 
without any addition to its qiiaiiiity of heat ; liut as each portion 
of the air forming the wave is warm when it communicates mo- 
tion to the next, it must alsi) impart to it a portion of its heat 
Hence, sound is propagated by a wave of air, having not more-. 
!y its temperature increased by compression, Ijut having also an 
addition to its (quantity of heat. In this way, a wave of heat 
accompanies sound through the air ; ai\d I ))rcsume, that to it 
wc owe the excess of the exp(*rimenlal, over the theoretical, ve-- 
loeity of Laplace. '^I'he theory of this distinguished philosojdjer 
Jays no stress on the amount of the ri.se of temperature ; but 
such amount must depend on the degree of compression, that 
is, on the mtensMij of sound ; and as the transference of a quan- 
tity of heat from eacH^ortion to the "next, will be greater as its 
excess of temperature is greater, it is clear that the velocity of 
sound must be greater wlien it is more intense. I iim perfectly 
aware, tbafc some suppose sounds of all intensities to be propa- 
gated with the same velocity, find allege as a proof, the undis- 
turbed succession of musical- potos, when heard at a distance. 
So far as regards the prl^scnt ini|Oiry, I need only remark, tliat 
musical notes, or the differences of their inten.sities, arc mere 
)>laythings, w^hen compared with the penetrating report of a 
cannot) issuing from the flames. 

From the account of experiments made in Holland by Dr 
IMoll, with many excellent precautions, and published in the Pku 
lostphical Transactions for 18J24, p. 484, it appears tliat sound 
moved slower from Kooltjesberg to Zevenboompjes, titan in the 

* Heat eaiinot be here lost laterally, because sound is propagated, not in 
an insulated line of air, but rather as iii a pyramidal figure, or something lilco 
a spherical sctitor, having the sonorous body for iU centre, as is plain froih 
sounds# being heard over a considerable lateral extent. A line of air, there- 
fore, which is not near the t>utside of the sector, will lose no heat latet^ly. 
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opposite direction. For, on the 25th June, p. 452, the interval 
is longer, evln when sound could not be heard in the op{X)site 
direction, the mean of both directions on the 27th and 28th 
June Thist difference, I apprehend, has arisen from the dif- 
ference of the guns, '’or of the mode of charging and firing them. 

When tlic production of sound is accompanied with intense 
heat, as in the firing of guns, there is reason to think that a 
portion -of such heat is propagated from one portion of air to 
another along with the sound. On this account, I conceive 
that the report of a gun moves faster tlian the sound of a bell, * 
over and above what is due to siipenor intensity. As, however, 
a bell is not heard at such a distaiUte as a gun, and the methods 
hitherto employed are loo complic* ted for measuring with ac- 
curacy or facility tlu* iiiinutc interval of time in whi«ii a sound 
passes over a small distance, the exact velocity of sound from 
bells has not yet been determined. I therefore beg to propose 
the following simple expedient, by which I presume the diffi- 
culty of measuring the minute interval of time would be entirely 
obviated. I shall begin with a very familiar illustration of the 
principle, 

Suppose a hammer, moved by clock- >vt)rk, to strike a bell at 
equal short intervals, as seconds, and that an observer sees the 
hammer just touch the bel!^ at the very instant when he fii’sL 
hears the sound. It is evident, that he nJust be either quite 
near the bell, or at such a distaijci^ as rccpiircs exactly one se- 
cond, or a whole number of seconds, for the sound to reach him+. 
By removing himself a very* livtle farfli^r off, the sound will ar- 
rive too late, and by approaching rather nearer, the report 
will precede the visible stroke. In short, a very small varia- 
tion on the distance will sensibly disturb the coincidence ; and 

* In pages 430, 431, some experiments are mentioned as made in January 
1823, which, from the rest of the article, seems so exceedingly improbable, 
that I think the author or translator, not being alike faniiliar with both lan- 
guages, has put Jammry several times for Junv. 

+ I here mention scemtk for convenience ; but in practice, I suspect the 
intervals must l)e at least of suflicient length to keep the sounds of the 
strokes quite distinct; which, at any rate, will require very small intervals. 
If the vibrations caused by music were quite clear of each other, the velodt 
ties of the notes miglit not be so nearly equal. 
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as this experiment might be often repeated in the^ course of a 

few minutds, ample opportunity would be aflbrdql for deter- 
mining the exact distance which should make the/wo sensations 
perfectly harmojiize. 

But instead of watching the motions of the liammer itself, a 
more precise and conspicuous signal might easily be contrived ; 
such as a long index, completing a revolution during each in- 
terval between the strokes, and then passing or covering some 
conspicuous mark or line. For experiments in tlie dark, a small 
* hole might be opened, and instantly shut by the clock-work, at 
the very nick of time to allow' a laini’) placed behind a screen 
sending a inonieniary ray to the observer. 

This brief outline, I hope, will make it evidenl, that such 
machines 5 «in proper hands, would tend in a great measure to 
obviate the uucei tainty inseparable irom hurriedly measuring 
the short interval of time whicli elapses during the motion of 
the sound of bells over small distances. For, if the visible sig- 
nal be observed exactly to agree wath the sound, w^c are sure of 
the true elapsed time, from the rate of the clock, without flus- 
tering ourselves to measure it at the moment. The observer, 
in this mode of operating, would merely be required to walk a 
very little backward and forward till he found himself at the 
exact distance. But, as neither eyes nor cars arc in all per- 
sons equa\ly acutei' several observers might be employed at 
< ,*ch station ; and if they ejid^ not exactly agree about the dis- 
tance, this might leaJ to a more minute investigation of the cir- 
cumstances, . ' f 

For the better obviating the effects of wind, a clock would be 
required at each end of the base over which the sound was to 
pass. They need only be pieces of strong machinery, without 
any compensation to the ])endulums ; and yet from them the 
minute interval of time could be obtained, to a degree of exact- 
ness to which the nicest, chronometer, when used as formerly, 
can have no pretensions ; For the mctliod now proposed pos- 
sesses the same sort of advantages over the former method, that 
Hadley^s quadrant does in measuring angles at sea over the old 
mstrumciits. 

.. The theory of sound is besides very imperfect, otherwise it 
would not leave us ;>o nmch.in the dark regarding the sovereign 
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controul wh’xli wind exercises over the intensity of sound, and 
which is the|more remarkable, considering the vast" dispropor- 
tion of * their Velocities. It is generally supposed that the rela- 
tive velocity of sound and wind is not affected by the motion 
of the latter ; but this opinion stands much in need of confir- 
mation. It; is clear, that the effect of wind on sound is very 
different from merely bearing it along, as a current in the ocean 
docs a floating body. For in this way, the intensity would un- 
dergo no sensible change ; whereas, we know, that, in most cases, 
wind annihilates sound, when opposed toit^ and magnifies it pro- 
digiously when moving in the same direction. The most natit- 
ral inference which we can draw iToin this is, that w’ind reflects 
sound in tlie opposite direction; sf*niething in the way that the 
tide sends the hore up a I'ivcr. ^ 

The tremendous explosion of the Slobbs Fowder Mills in 
18S4<, shewed, in a very striking light, how feebly, and to how 
short a distance, sound moves against the wind, wliile it is pro- 
digiously strengthened to leeward. A moderate breeze then 
blew from the south-west, and, although in the opposite direc- 
tion, the rq)ort was loud, and the houses sensibly shaken, to 
the distance of thirty miles, yet very fSw heard it, and that 
feebly, three miles lo windward. 

Chap. III. Book xii. of tli^. MCcanique Celeste^ is devoted to 
the theory of sound, and forms a continuation of Uie author’s 
speculations on heat, and gases fo^aiiied in the two preceding 
chapters. In it, particularly pagt^ 1^7, lS8, occur some of die 
form like that are employed in>thc ineTifbir of M. Poisson on the 
siime subject; and which arc ?Iosely allied to ^hat I commenced 
with in the Number of this Journal for October 18S6. I then 
pointed out an error into which these eminent mathematicians 
had fallen, in determining the proper form of the integral of a 
differential equation ; and which error arose from their intro- 
ducing a needless and erroneous hypothesis, at variance with 
the cpndilions of the problem. The mistake to which I allude 
admits of being placed in a still clearer point of view ; and tliis 
becomes the mpre necessary, consldei*ing die very unfair repre- 
sentation which Mr Ivory has given of what, in the Phil. 
for ApriLfest, he calls the equations of the Mccanique Cilcste ; 
though, in fact, the equations which he has produced there, to- 
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gclher with the errors he complains of, are the offering of his 
own contrjtdictory hypotheses, and do not proceed [rom the real 
nature of the subject* This will be rendered cvjjficnt from the 
perfect consistency of the following plain view of the case, in 
which no hypothetical work is introduced. 


I^et I be the temperature, or rather the indication oii the common scale of 
an air thermometer, p the corrcsjiondingr pressure, and g tJie density of a mass 
ul'iiir ; Uien a being the CKpansiou fur one degree, and b another constant, We 
iiave, from the law of llovle, 

/' = (1 (A ) 

Whilst the ipiantity of heat in aii^^ body undergoes the minute variation 
(7$^, the corresponding variation hi its Lenipcrature must obviously be in- 
versely as its sjjccific Jicat. Heiicoj 

itf! 

the last term o(‘ which is the general expression for the specilic heat of any 
body; especially if the volume and pressure ilo not vary at the same time, 
for in that case, the variation of heat might not cliange the temperature. But 
ditferenliating etjualion (A) witli p constant, we obtain 

,u = _ i-tJL? . ,h, 

and substituting this vabio of dl in the genera) expressio i, the spccilic heat 
of air under a constant pr^ure, relatively to a degree of the scale to which 
i belongs, is 

^ </? i + 

Diffc»c*ntiatin5, again, ecjuatiun (A) with ^ constant, and suj>posiiig tJiat the 
mass ot' air iimiergues the same s'r.trialiioii d(/ in Its quantity of lieat as in the 
former case, we obtain for the spcqtfi^ heat of air under a constant volume, 
for the same degree tl;c«itometer.y 

/ r. 

dp 1 H- ' 


Now, it is admitted by all parties, and corresponds wdth experiment, that 
these Kpecilic heats iiavc to each other an invariable ratio ; or, in other words, 
that the relations of the dilfcreiitials is of a known and determinate chai'ac- 
ter. Hence, they' are of the titlesL possible sort for integration. Calling this 
consUnt ratio that of A: ; 1, and \vc get 


k.!it 

dp 


ap X 

\^at 


r + 


dq 


• » 


X = 0. 

■f «/ 


the conditions under which w^e have obtained this equation, dq hjii» 
the same value in both terms. I’hc degree of tlic common scale, considered 
linear quantity, is coiistauL, and is likewise the same in botJi terms. 
Hence, dividing by the conunon factors, we obtain * 
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nn extremely sumjile equation, the integration of which is free ft oin all ambi- 
guity, and giv^ j? =: ; supposing p and ^ to become each ecfual to unit at 

the same instswt It liejice follows, that the "general expression for y, or 
for any change v hich occurs in the (juantity of heat contained in liio air, 
is no “ nrhitmry function,” such as we might modif^’^ at our whim or laiicy, 
but a (kterminatc function, fixed down by the above condition ; that tlic pees- 
sure vary as the k power of the density, in every case whatever, in which the 
quantity of heat in the mass of air undergoes no change, or when y =z 0 ; and 
this condition wdll accord with no other form but what I formerly gave, 
viz. 

q (log P — k log (>) + C. 

Ft is very remarkable, that four of the gi'catcst inalliematiciaiis of the age 
should have been so complvtoh" bewildered regarding this iiitegrution. Uv, 
'I’Jic JMarquis I^aplace, Mee, Cel. tome v. p. 127-; 2f/, JNT. Toisson. Ann ales dc 
('hint, xxiii. ; 3^/, 1\lr lleraj)atli, PhV> May. Ixii. 32Jh f ; and jMr Ivory 
t'vt'ii after the only possible form of the function had been clearly pointed out, 
as I have shewn at length in the Xumber of this Joiirnal^r July last. 


12. On the Theory of the Variations of the Barometer. 

Ill the Supplement to the Eneydopmdia Brltamiwa^ Prol’es- 
sor lieslio has proposed a theory of the dej^iiifssions of the baro- 
meter, in which he su[)poses, that the wind describing a curve 
in passing over the surface of the globe, acquires a centrifugal 
force suflicient to diminish the pressure of the air on the carlh'*s 
surface, and consequently to depress the l yrm neter.* Mr Da- 
niell , in his Meteorological Essays fiiii^ 'cnd(ea\ourcd to contro- 
vert this theory ; but 1 am have caught the 

meaning o(‘ cither qf tliese gj^lenicn in thcii^respcctivc argu- 
ments, and therefore do not |/etcnd to decidc\n their merits. 

If we proceed to compute the centrifugal force of air, as if con- 
sisting of detached particles like sand, revolving in circles about 
the cartlfs centre, the result is by no means considerable ; but, to 

* This supposition has nothing to do with the value of the results : it 
merely gives the formula a neater ajipearuncc. 

f It is but justice to M. l^son to observe, that Mr Ilerapatli, in his 
first, note, i)age 328, accuses him of setting out with the hypothesis, that the 
increments of expansion, under a constant pressure, arc proportional to the 
increments of heat ; whereas nothing of the kind is assumed, till he had 
got to p. 330, after having obtained the arbitrary function,” as they ai^ 
pleased to call it; 
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admit the correctness of such a conclusion, would he taking for 
granted, that tlic fluidity and the mutual action off the particles 
on each other do not affect the rc^jult. Mr Tredj^dd has lately 
shewn, that Newtoifs overlooking this circinnstahce, in investi- 
gating the laws of the resistance of fluids, has led him and his 
followers into very erroneous conclusions ; atul, by Itastily pur- 
suing a similar path, we should have reason to fear the like 
eoiisecpiences. It was probably considerations of this nature 
which induced Mr Leslie not to apply the ordinary mode of es- 
timating the centrifugal force of solids to the fluid atmosphere. 

There is, lioAvever, a very important circumstance connected 
with the centrifugal force of wind, which does not appear to have 
lx‘en vet attended to, and which throws a very different light 
on tiles' Sv’dnect, lliough still adding greatly to tlie probability 
that the haroincter has io do ^vilh the centrifugal force. The 
circumstance to which I allude is, tliat the curvilinear motion of 
wind, describing a circle about the cartli, in place oi* always 
h’UK'rin^^ the barometer, ought frequently to angmcM the pres- 
Niireof the atmosphere, and consequently to the barometer. 
At lirst sight, this^^nay seem paradoxical enough, if not tho- 
roughly ab.surd ; biiriVi solve it, w'c have only to consider, that, 
when the wind is from the east, its diurnal motion round the 
cartlfs axis is thereby lessened, its centrifugal ibree will be of 
coir .e weakened ; and so the air will be more at liberty to gra- 
vitate or press freciy'«'.**''f{*'e partlfs surface, and consequtMit- 
ly to rmsc the barometer. \ Westerly winds, on the contrary, 
by conspiring wvJi YiuV (iiurna^^ motion, increase the centri- 
fugal force, and (Vbiiinish the pressure. Hchcc the reason why 
the barometer is commonly lower with westerly w^inds than cast- 
ci’ly, Such dilfercnce of effects in opposite winds, so far as 
centrifugal force is concerned, will become smaller as the lati- 
tude increases, and the currents approach nearer to llie direction 
oi the meridian. But cold air from a higher latitude raises the 
barometer, from its being heavier, tli^^the comparatively moist 
ami warmer air of a lower latitude. Hence, from the combina- 
tion of these two causes, the barometer in this country is usually 
Jiighest with a north-east, and lowest with a south-west wind. 

But the effects just mentioned are liable to be modified or 
overruled, by various causes of a less general nature. The de- 
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scent i)f the j)nn)ineU:r during stoi*njfs I conccMve to l»>}Tre(|uent~ 
ly infliieiu c* in no small degree by tlie reaction of the wind on 
tl\e aedivirK?^ of llie cartlfs surface. AVhen a horizonially 
moving wind encounters an inclined plane, its direction is there- 
hy more or less elevated, and »an increase of pressure necessarily 
takes place on the reflecting surface. The whole pressure on 
the inelined plane, when estimated in the vertical direction, is 
o])\ionsly j educed in tlie ratio of the cosine of the ineliiiatioiAo 
radius ; l)iit still the verlieal force exerted wiihin a horizontal 
s(ju:ire inch will, from the princij)Ies of hytlrodynamics, be the 
same as the pressure on an inc^i of the inclined surface. If 
the one ])e e(pial to a cohnmi of or JO inehes of nji rcury, so 
will the oilier. This vertical piv.'.Mire, therefore, cxet^s that 
ol‘ the bar(»metcr, in a slieltercd place on the sa*4ie'^!evd, iu the 
same ratio as the direct ftiree on llie inclined plane docs. Even 
a wall or precijiice opposed to the wind, will occasion a greater 
pressure on the ground at the windward side (if its liase. Hence 
the mean of (lie wliolo vertical ]>»-.‘Ssures over an cxiensive dis- 
trict., exceeds wliril is indicated by the barometer in a slieltered 
spot. ^ 

Since, then, these surfaces, on wdilch tlie wind forcil)ly acts, 
sustain a wx'ight greater in proportion to the part of the horizon 
wdiieh they oceu[)y, ihiin tlie rest of the (ystrlet does, a part of 
the weight of tlie atmosphere is, as i 1 w cry^^au \ >pt ir tof 1 on pillars 
during a storm ; but the press u^e^iTnctiJ:ed by our barometers 
ill .dieltered spots, being only Ut? i^’miui d jcd pressure between 
the pillars, is therefore loo'te Tfusafrortls one very satis- 
factory reason wliy the han/iK^er should scXifteii be dejiresscd 
during storms, especially where the surface of the country is 
uneven, and sometimes likewise in a ship riding among iiiuim- 
tain-like waves. 

Eetween the tropics, the wind usually blows from tlie east, 
diminishing the eentrifiigal force, wliicli so far accounts for its 
not depressing the baron^X'^a*. And if, as is believed, tlic aerial 
currents from the soulli-casl and north-east, by meetiiif^* near tlie 
equator, unite in a ciUTcnt directly Irorii the east, which has no 
other mode of escape but by acciiinulating upwards, and fhl^ 
iiig back to the tropics, this will afford a farther explanation. 
For the greater the wind, the JJJQfe will it tend to accumulate 
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the air iilSout the equator. ‘ '*fio that the depression ,^.)f tlie baro-^ 
meter, due to the action of th^’Vind on the accliviU|‘S of tiie sui- 
facoij' seems to be prevented in the vicinity of tlie efjuator, by tin/ 
weight of a greater mass of ain But this, after all, is attonde 
with some difliculties. 


'#■ 

Ksjccrpt^from a Mcmen: on British Harhours^ drawn np in Ihc 
year 1824- By U. Stkvensox, Esq. E.Il.S.E. & M.W S. 
See. Civil Engineer. With a Plan. (Communicated hy the 
Author *■.) 

Leitv Hoads. — OUR nautical readers know that the of 
Forth is a prin'tipal rendezvous for slii[)plng during iltc sU>j m.s 
which affect the eastern coast of Great Britain ; aiul as a un\ai 
station, especially in tlie event of war with any ijf the northern 
powers, it is of primary imjxw’tanec to the interest h of the 
nation. To those who arc not locally aequainlcd willt ll)i^ 
great estuary, we may notice, that hs access is obvious, and its 
navigation easy, Hoads, which affohl ita cltief anchor- 

age, are ample and comtnodions, p.osscs?ing a soft bottom, with 
a depth of,.watcr varying from three to upward; of seven fa- 
thoms, and, for largr;r vessels, to sixtecti and eighteen fatlmnis. 
Connected with roadstead there are other valuable 

mooring grounds a!)ove Queenvtcr^y, which resemble the higher 
parts of Plymout^i.S>^^ *\r» J«^I^^:snjouth, ill regard to the shel- 
ter and security they aflbroil^o shipjring. 

Leith IIarbouk. — Leith Harbour, the subject of the pre- 
sent section, is .situate on the southern side of the Hoads above 
described, at the emboucliurc of the river Leith, about twT) miles 
nortli from Edinburgh, of which it is the port. The advance- 
ment of tliis harbour is consequently w important object with 
the corporation of tliat capital, and^lso with the constituted 

* Mr Stevenson eomimuiicateil to ns hw Memoir on Untiwii llart>«)nrs 
nearly three years u^o ; Imt from the ptatc of the I>eilh ITurboui* lUll, then 
l^>re Parliament, ant] otlier consklenitions of dcUeacy, the author rc‘*iiicsto<l 
SIS to delay its publication. 'Cbere being Wow a variety of ojiinions regarding 
this object of great cmnmeivial inmortaiiee, we Jiave obtained Mr Stevenson’'-; 
consent to the publicatfon of an cxcSlM^‘the Memoir.— EntT. 
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authorities of ihe town of Leith* I rfm now, thcrcfor/i; to give 
some accoiintiof it, and to state tvSiat appears to me most suit^ 
able for its itr?|i)rovcment. 

At high-water of ordinary neap-tides there is a depth of only 
about eight or nine feet at the present entrance of Leith Har- 
bour, and in spring-tides the depth is about thirteen or fourteen 
feet. From the peculiar form of its piers, and, particularly, ow- 
ing to a considerable extension of the eastern pier beyond tJie 
wchl ern one, as will be seen from the accompanying sketch-plan, 
vessels are by this means often shut up for a length of 
lime with north- wcstej'ly winds. Till of late years the birthage 
of the harbour was contined to the^bed of the river, and had be- 
come so extrenicl}^ incommodious f»om the increase of shipping, 
that its enlargement became indispensable. An reve- 

nue was accordingly provided ; and two spacious wct-docks, ex- 
tending to tcMi acres, were formed. These docks have proved a 
vast aeeommoclalioji to the port; but a great desideratum still 
remains, in the want of a sufficient depth of water, and a more 
commodious entrance for the reception of large ships. 

If we inquire into the cause of the shalk?Vness of the water 
at Leith, and generally along the soulhcrn shores of this frith, 
it may be accounted for, on the great scale, by the set both of 
the flood and ebb tides, in the following manner. The strongest 
current, for example, of the flood-tide, in its course from the At- 
lantic Ocean, runs along the coa^s f^^rjiaithncss, Al)erdecn, and 
Kincardine, to the higher parts of Cf iFrilh of Forth, meeting with 
comjiaratively few obstructieusiun th?*tiorthcrti side; whereas 
the stream of tide which supplies its southcrii^jShoi*es, separates 
off St Abb’s Jlcail, in Lerwick shire, — one branch of the tide pro- 
ceeding to the Lnglisli coast, and the other along the Lothians 
up the Frith. This last, however, has more the character of an 
cddy-lide, having changed its course almost at right angles, at 
or near St Abb’s Head, and being further intersected in its pro- 
gress by the Bass and otlLi?* ^islands lying off the coast of Had- 
dingtonshire. At Gullcn Ness, which forms one of the chops of 
the inner part of the Frith, the channel suddenly expands into 
the comparatively groat bay of Musselburgh; This expano^^ 
gives another check to the velocity of the tide, which at Leith 
is again obstructed by a chain of rucks extending toward Inch- 
keith, throwing the currcnls, both of flood and ebb, still off the 
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sonthmKshoiv, Between and the Narrcnvs at Qneonsfei r^, 
the iiicinnbrance is continueM by lijo inlerposilio’ of Craniund 
Island and tlic foul grounds (»f MidLery and Oxseares, which 
altogether arc favourable to the ))roccss of deposition on this 
shore; wliilc the force of the current and consct|uent de])i]i of 
watei' are increased upon the northern side. Of this we have an 
anomalous example at Q)ueensfcrry, where the soundings are 
about thirty-five fathoms in de])th, and consetjuenlly greater than 
on the same jxiralUl of latitude any Avhere between the Frith oi 
Forth Tind th(' oj'positc coast of Denmark. 

The great o])stacle to the improvcMnent of the present entrance 
of l.eitli harbour arises from the extensive flat or bank trend- 
ing northward to the rocky grounds called, the Symonds, lying 
seawarerrif :!>e IMartelK^ Tower, as delineated on the annexed 
Sketch of the shore l)etvveen lA^itli and Newdiaven, djewing the 
figure of the bank and the positicm of the re.spi'clive roc ks in the 
offing. On tlic southern side of the Fritli, immediately abo^e 
Newliaven, the scouring cftectof the tide is chiefly w ith the ebb, 
and thus we account for the peculiar Ibrni of the sand-bank off 
Leith, and the gr?<*i.er depth of whaler ofl* Nev\ha\en : at this 
place the bank is comparatively narr(.»w, and it attains its great- 
est breadth off the entrance to Leith Harbour. 

The scouring eflects of the river Leith arc*, no doubt, benefi- 
cial to its iilveiis :»djLUt^f^ye carefully exauiine this matter, we 
shall find, from the exlcnCan 1 flatness of the ground, that its 
influence is, upon tljc^^io^^. Pinguid. The bar docs not consist 
of mud, but of sand, similar tV *hat wliich is deposited above 
and ])clow Leith It is not a par icular ridge, but an extensive 
flat, whicli has its origin in llic local set of the tides, arising from 
the configuration of the shoro.s opposed to the tidal current. I 
am therefore of opinion, that every effort to deepen the present 
entrance of the harbour, which .sto))s short of carrying two con- 
llnuoiis piers at a very moderate distance from each other, sea- 
ward of the Symond Hocks, cr cej xiie extent of about a mile 
from the shore at Leith, will not only yn'ove ineneclual, but that 
one j)ier, of any form, which extends much l>eyond the other, Avill 
rove ruinous to the best interests of the port. J would not, 
however, be understood as recommending so extensive a plan 
of operations, as the exteu^i^ of piers to the Symond Rocks, 
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but merely as stating what humbly appears to he the {>i\[y prac- 
ticable mode^^jf deepening the present entrance to tlie harbour of 
Leith’ ' 

In (juest of this object, some have projected the? extension of 
a single pier, in various lines of direction, toward the Martello 
'^fower, as a weir to tlio current. Others, with somewhat more 
plausibility, carry two piers to a certain extent over the sand- 
bank, and then pi'oceed with one pier to the Martello Tower, as 
slunvn in clotted lines upon the J’laii. I confess that I have ne- 
ver been able to satisfy myself upon this point, either as to its 
hcneficial elfect upon the bar, or its j)roper influence upon tlic 
accessibility of the harbour. To iKuslrate this, we slm])ly refer 
to the present stale of things. For xample, every one eonver- 
sant with the nautical localities of Leith knows tlie 
perienced iti leaving the port with liorth-w^cslerly or Cavoiir- 
ahle winds dowoi the frith. In such cases, a vessel must cast 
off\ or make sail, from the western pier, beyond which the east- 
ern one projects about 100 yards. Hut let us imagine that this 
single pier ^vere extended to a miJ(% or even 1000 yards, and 
then, according lo our vie\vs of seamanship, ^thc difliculties at- 
tending the access of ihe harbour would be increased tenfold ; 
or, as before noticed, it w'ould prove ruinous to the best in- 
terests of the port."'’ 

^J^'o obviate tliis state of things, it lias been propoicci to pro- 
ject a pier I’roni Nowhaven, till lue continuation of an 

eastern pier beyond the Syniond or seaward of the Mar- 

tello Towner. Hy this nn'aris, >ev.,ral huiTSTirtf of sand-l)ank, 
which dri(*s ar low-watei*, wo, aid be iiickuhTl in the form of a 
great outer harbour. In this c-ase, it appears to lie iinposMble 
lo avoid the silting up of so large a space as would thereby 
be included by tlie two piers projecting respecl.ivelv from T^eith 
and Ni'whavcii, while the cHect of the winds, at Ihgh-waler, 
upon a surface of about one mile in breadth, Avould rentier it 
extremely difficult to transport vessels through it, to or from 
the interior harbour. It is tlfcreforc to be feared, that, aflcr ha- 
ving expended a very large sura in either of these diverM*fit?(i 
operations, wc should only Intvc an incommodious, if iu)t im^ 
practicable, harbour. 

, Having made these observations on the set of tlu' tides, and 
the natural situation of LtMth •ktvi oflur, in allusion to various 
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plans latt<^rly suggested for its improvement, we t^liall now 
deavour to inquire into'tlic effect and tendency of Executing in 
whole, or in part, the apparently abandoned pla^n of the late 
eminent 3Mr Rennie, and upon which, it is believed, upwards of 
^2()(),000 have already been cxpende<l. When Mr Rennie was 
consulted on this .subject, about the year 1800, he had before 
liim an early design by Mr Whitworth, a celebrated engineer of 
liis day, who had proposed to extend the birthage of the harbour, 
by following tlie ctmi'sic of tlie river above L.eilh Saw-mills. 
But when I\lr Keiinie maturely considered this subject, and took 
into view tlie natural difficulties which present themselves, to 
forming a deep-water entrance to Beilh harbour from which 
the tide chhs to the extent of about one mile, lie was properly 
induCiCete^ixn ni a design suitable for vessels of a greater draught 
of w’atcr than were generally in use in Mr Whitwortlfs time, by 
opening a eommuniealion at Newhaven, 

Now, as the greatest breadth of' ihe sand bank alxne alluded 
to is iunin?diately off the present entranci* to Lellli harbour, and 
as the hank becomes narrower a.s we aiijiroach Newhaven. a 
more commodious Jiiie of direction is evidently the erection of 
a continuous sea-\vall' toward Newhaven; where a sufficient 
depth of water may be obtained for His Majesty's ships of war 
After therefore consulting wdth that eminently scientific naviga- 
tor, tlie late Cajitaih Hnddart, who made a .survey of Leith, Mr 
Rennie uUiniately (ieivt>W'f^nd upon placing tlic deep-water ac- 
cess to the harbour ndar Nt^^iJ.iaven, as delineated in dotted lines 
iqxin the accoinpHiiA^b.g^i lan. have endeavoured to give the 
subject of the imp»oveinent of thf,: harbour every possible atten- 
tion, and I am InmibJy of oj)inion, that no design for ibis pur- 
pose has yet been submitted to the public, winch seems to warrant 
the total abandonment of Mr Rcnnic\s plan. I am also eonfi* 
di nt tliat it may be satisfactorily shown, not only to be tiie best 
whicli, under aJl circumstances, can now be followed ; but also, 
that the least expcnsivi' mode of obtaining a deep-water entrance 
is to continue the sea-w^all from tRe docks westw'ard ; for I do 
not now ])ropose a suite of* docks from Leith to Newhaven, 
^hut merely a litMiarbonr^ whicli miglit be occasionally scoured 
from the pres(!nt wet-docks. To take a practical example of 
this, let it be observed tljat n sea-wall from the wet-docks toward 
Newhaven would not he irtfiic vdian two-thivd.s of the extent of 
the pier required, to carry a &h1^^) to a similar depth of water 
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off the Martc^llo Tower, as may be seen from the accompanying 
Plan. ; * 

We are aware that the proposed entrance 'at Newhaven is dis- 
tant from the chief scat of business in Leith, and that it is dif- 
ficult for those accustomed to the present state of things to look 
favourably upon any other view of the subject i but, in point of 
fact, the pier-head near Newhaven would not be more distant from 
the central parts of Leith than a pier at the Martcllo Tower, 
while the former would be much more commodious and acces- 
sible than the latter. In every extended pon, more or less in- 
conveniency of this description is felt ; and if the situation of the 
merchants of Leith be contrasted with that of their bietliren of 
London, Liverpool, Dublin, and many others, they will a^jjear 
to have little cause to complain, although the ei>t«nicc of the 
harbour were at Newhaven. 

U]Kni the whole, I hesitate not to recommend that the en- 
trance to liCith harbour sliould forthwith be improved upon a 
moderate scale. Its present conditi* n is a source of much incoii- 
veniency to the trade of Lcitli, having, perhaps, as difliciilt and 
awkward an access as I have anywhere met •with in the whole 
course of my survey, and personal observation, on llritish 
Harbours’’ between the Shetland and Scilly Islands. I am fur- 
ther of opinion that a sca-wail should be extended from the wet- 
docks toward Newhaven, and that a deep-water entrance should 
there he formed, upon the prinoi|j]a|’'u‘^nol the form, suggested 
by Mr Rennie. This, as fonnenij ^^tated, I conceive to be the 
most proper and convenient mode of acqviiringti sufficient depth 
of water, and also the most economical mode of improvement of 
which the port of Leith is susceptible. 


Observations on the Coaljicld^ and acA'xmfpanyin^ Strata^ in 
the vicinity of Dalkeith^ Mid-Lothian. Ry Robert Bald, 
Esq. F. R. S. E., M. W. S., &c. Mining-Engineer *. (Com- 
municated by the Aullior.) 

Having, in a former paper, which I read before this Society, 
made several observations upon the Mid-Lothian Coal-fields, 
have, since that time,' made many investigations of tliis very in- 
'^teresfmg district ; and these confirm the ideas I had formed of 

■ * Read before the 'Wernerian Natural Histor^r Soticty 7th April 1827- 
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the coal strata in the vicinity of Dal^citlij viz. that the edge- 
coals, and 'accompanying strata, found at the collie'^ies of Drum 
and Gilitierton, four miles south of Edinburgh, ^vitl) the well- 
known bed of limestone, w'hich lies immediately under all the 
workable coals, decline into the centre of the valley, southward, 
to a very great depth, and then deflect, rising to the south, and 
are iigain found at Dalkeith, where the lime i*ock, under the 
lowest workable coal, is ibuiid, and Avrought extensively. AVe 
tliereforc conclude, that tlie bed of lime-rock in the lower part 
of the Dalkeith section, is a continuation of the lime-rock at Gib 
merton ; that the coal named the Parrot Coal in the sections, 
corresponds willi the lowest > coal at Gilmerton, next the lime- 
rock, named the Nortli Green Coal ; and that the several coals 
})arrot-coal in the section correspond with the edge- 
eoals Avhich J»e above the said north green coal. 

The following minute section of the strata was made in the 
course of running a day -level some years ago from the South 
Esk, to drain thcMar<]ihs of Lothian'’s coal-field alpng the Ilo- 
man-camp Hill. The strata cut through had a dip of from one 
in four to one in three ; but the section now exhibited shews the 
strata in a perpenilicular line at the Jtoutli Esk, calculated from 
the horizontal section ; which perpendicular section extends to 
the depth of 387 fathoms to the lime-rock. In it are found no 
less than beds of coal, making a total thickness of 82 feet 8 
inches. difik of .separate and distinct coals jiassed 

through are of A'arious thiclvf*es.s, extending from 6 inches to f) 
feet, and lie at vecy ic.y;jr’ ’ distances from each other, as is com* 
mon in ail coal-^clcLs. 
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Hut great and valuable as this section shews the Mid-IiOlhian 
coal-field to be, it only comprehends the class of Edge-Coals on 
both sides of the coal basin with the underlying bed of lime- 
rock. None of the very valuable coals, termed the Flat Coals, 
^\^ich chiefly supply Edinburgh, arc comprehended in it ; for 
hitherto the strata betwixt the upper coals in the section and the 
flat-coals, which lie above these, have not been accurately ascer- 
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tained, but the chief of these coals are presently workitig at the 
collieries of Shcrifl-hall and Edmonstone in the middle of the 
valley, and are well known in the Edinburgh iiiarket ; particu- 
larly the two named the Diamond and the Jewel coals, which 
are of very superior quality. 


"J'he following is a Section of the Coals 

ill 
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There is a coal said to Ik: much mixed with pyrites, named 
the Gold Coal, which lies under the jewel c?)al, but jf. never has 
been wrought, nor the strata ^jqdoivd accurately under it. 
The strata betwixt the upper co:il. in the* Dalkeith section and 
the pavement of the jewel coal jjavc udt'yet bean ascertained. 

Of the twenty-six coals in the section only two arc unwork- 
able to profit, from their thinness being only six inches thick. 
The thinnest coal reckoned workable is one of 18 inches thick. 
Hence, if the thickness of all the workable coals ascertained in 
the Dalkeith district be added together, they amount to the un- 
common thickness of 109 feet 6 inches ; viz. 

Coal in the section, • - - ■ 82 0 

Elat coals ascertmned, - - 27 fi 


Total, 


109 0 


% • 
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Tliib exhibits a body of workable coal altogether uncommon, 
and is of the highest: importance and value to the capital ot' 
Scotland for affording supply of coal for many generations. It 
is, however, particularly to* be remarked, that this astonishing 
thickness of coal is Ibinid not to extend tlie whole length of 
the basin, from the sea at Fisherrow to Its western extremity at 
Magbie Hill and Carlops : the coals continue only to tlie great 
road leading from Edinburgh to Dalkeith at Sheriff-hall, where 
there is a dislocation, which throws the coal strata up to tlie west, 
and has the cllect of throwing off all the valuable flat coals, as 
they arc not to be lound westward of that line; and it a]>pcars 
that tlic flat coals found nt FJdin, Poitou, Dalhousie, and 
Whitehili collieries, are part of the edge-coals rendered flat by 
thc-dit> or dislocation. 

This coaf^ld extends to the south side of tlie Roman-camp 
Hill near Dalkeith, and takes a reverse dip to (lie .:)OUl]i ; then 
deflects, and rises again to the soiitli near tlie village of Fowl. 

I have now to make tlie following remarks on this coal-field 
and sections. 

All the coals are of the common bituminous kind, partly 
splint and partly cubical coal. 

The strata betwixt the coals are various shades of yellow, white,’ 
grey, and bluish coh^ured .sandstone, argillaceous scliistus, bitu* 
minous shafe, ai^ii]am)us earth, iianK.ul Fire-clay, and a little 
coarse clay limestone ip som^ jnaces. All the coals are of open 
burning quality ; — no cakhigVoals have ever been found. 

The coals lie,*iii general, at the common distances from each 
other, as in otlicr coal-fields, with this remarkable exception, that 
betwixt the coal marked No. 31. in the section, and the next 
coal under it, marked No. 75., the distance is no less than 90 
fathoms, or 54-0 feet, in which space there is no coal. I know 
of no such thick Tjoss of strata in a coal-field without a coal being 
found ; and it is a fact ol‘ great importance in the searching of a 
district for coal. 

Tliero are no beds of greenstone found in the strata hitherto 
explored, although there are several vertical dikc.s or veins of 
rock, which intersect the strata seen in the PoruScaton dis- 
trict along tlic shore- 
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There is very' little ironstone found in the strata, less tlian in 
any other Scotch coal-field ; so much so, that none has been got 
f()r the purpose of making iron in the district now treated of. 
•Bands and balls of good ironstone have been found, and a little 
wrought, at the verge of the coal-field near Aberlady and Goss- , 
ford, on the estate of Lord Wemyss. 

I-astly, it is a remarkable fact, that no inflammable air has been 
found in any of the mines of this district, however deep, though 
found in abundance in the coal mines in the counties of Stirling, 
Lanark, Renfrew, and Ayr. Tiic Lothian nfmes, being bee 
from this most destructive pestilence, is a great comfort, and no 
common blessing to the miiiert^. •Carbonic acid gas is fre- 
quently found, but happily few misfortunes arise from it. 

As the carburetted hydrogen is cerlSinly produced frovi;' Lii? 
coal, we might have expected it in the Lothian coal-field, which 
affords parrot or canncl coal of the best quality for producing 
the greatest quantity of gas, as each pound of tins coal produces 
from 4 to 5 cubic feet of gas. 

With regard to the depth of the <ual strata of this coalfield, 

, in which the beds of coal and organic remains are found, I am 
of opinion, that in the deepest part of tlie basin it will extend 
to at least 500 fathoms or 3000 feet, winch shews liow very deep 
the valleys have probably once been ; and the more so, if the 
theory of the mountains having been at one period miu^h liigher 
than they now' are, is taken into account. • ^ 

In an economical point of vieA^ relating to the quantity of 
coal in Great Britain, upon which the. :«im crons tnanufactories 
and population depend for fuel* — 'it is fivtjuwitly asked, Will 
not the coals in the kingdom be soon exliausted ? That they 
arc rapidly exiiansiing, is evident to any one of the least obser- 
vation, particularly from the increased depth of tlie coal-pits ; 
aud it being estimated that more coal lias been wrouglil during 
the last hundred years, since the general ajiplicalion of * the 
s* cam-engine, in working the mines, and at inanufactories, than 
w'as wrought .and used for thooOO years preceding, when coals 
first began to be coiinnonly used for domestic pui’poses. Never- 
theless, great as the consumption is, and greatly as this has been 
increased during these last twenty years, still the quantity of 
•w^oals remaining to be w rought is uncommonly great, so that the 
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period when it will be exhausted is yet very remote, and not 
easily calculated* In coiiHr^nation of which, I have to state,, 
that, from investigations lately made, as to the quantity of work- 
able coal in the estate of Newbattle, near Dalkeith, the proper- 
ty of the Marquis of Lothian,’ there is in it alone as much coal 
as would serve the city of Edinburgh, at the rate of 350,000 
tons yearly, for the long period of 500 years. This statement 
[ made from practical data and measurements, and it gives a 
very wonderful view of the aggregate quantity of coal in the 
Mid-Lothuui ba&in. In this estimate many of the coals calcu-, 
fated arc at a great depth, miie.li greater than any coals have 
yet been wrought. There is, however, no doubt that the abso- 
lute, necessity of having a supply of coals, the progressive iiii- 
prbvemeut^pf the steam-engine, and of mining, will induce min- 
ers to adventure much deeper than the state of the coal-mines 
and present prices lead them to contemplate. There are yet no 
coal-mines working in Scotland above eighty lathoms deep ; but 
in the vicinity of Newcastle coals arc now working at the dej[)th 
of ^00 fathoms ; and the engineci*s now contemplate going much 
deeper, and that is to be expected, accordi’.ig to the progressive 
improvement in mining. 

Not thirty years ago, in working the Newcastle coals, from 
'a fourth to a third of the whole coal was lost in pillars; where- 
as at presj^nit in thi* best regulated mines, only about an eighth 
part of the whole bed of cogl is left underground. This shews, 
in a strong point of * view, l\jow coal-fields may, within a certain 
limited area, prpduce niuch more cioals than formerly from the 
same space, — simply by the improved system of conducting coal- 
mini's, and that under a cover of rock 200 fatljonis in thickness. 

From this wc may conclude, that the capital of Scx)tland is 
not likely to be in want of fuel for a very long succession of 
years; for, besides having the Lothian Coal-field, the Union 
Canal connects it with the Western Coal-fields ; and the port of 
Leith connects with it the Fife, Stirling, and Clackmannanshire 
Collieries, and also those of the iicftth of England. 
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On the Covering of Birds, c&nsidered chiefly with reference to 
the Description and Distincti&A tf Species, Genera and Or- 
. ders. By Mr W. Macgillivuay, M. W. S., &c. Continued 
from former Number, p. 263. 

F* EATUEUs, considered with regard to their uses, may be dis- 
tinguished into two kinds. Those which are more especially 
employed as tlie medium of locoinotiop, arc much stronger, 
more compact, and more elongated than the; others. Of this 
kind is the row of feathers bordering the wing behind, and that 
terminating the rump or tall. The names of quills, penna, 
pennes, ought to be applied to these alike, although it is usually 
confined to the former. The feathers v. hich lie immediately Vuvjy: 
the wing-quills, on both sides of the wing^^ partake ’«rdiis respect 
of the nature of the quills themselves ; but those which lie over 
the tail-quills are seldom, if ever, of so dense a texture. The 
rest of the feathers are not, in this most general sense, distin- 
guished by any particular name in our language, although, by 
ornithologists who write in Latin, they are termed plumce, and 
by the French plumc*s. The word plume, however, being with 
iis the poetical name lor a feather, or being used to designate 
such feathers as arc applied to the decoration of hearses and 
heads, it cannot well be proposed as an ornithological term. 

It has been mentioned that the accessory f^ath^- is always 
downy, excepting in those birds in vMeh its developemcnl is ct|ual 
to that of the feather itself. It haj^^lso Jbeeii remarked, that the 
part of the webs nearest the tube is always of ^ looser texture 
than the rest. In the feathers of many birds, the downy part 
occupies by far the greater portion ; in some it is merely the tip 
that is compact, while in others the ](X)sc part is limited to a very 
small extent, and in others scarcely exists* As an example of 
feathers all downy, may be mentioned the subcaudal feathers of 
Pavo cristatus, and the abdominal feathers of Strix bubo, and 
owls in general. Tlie abdomhial feathers of Falco albicilla, and 
eagles in general, arc nearly all of this loose texture. Tlie gal- 
linaceous birds have a very large proportion of down upon their 
feathers^ and the Columbffi arc the same in tliis respect. Of 
such as bave very little down of this kind, may be mentioned 
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the cliffetent species of Aptenodj^es. The orist feathers of Pa- 
vo japonicus are aliiiost desti^^^te of these soft barbs at the base ; 
and this is, in general, the ease witli all thos(i elongated feathers 
which, by the French, are termed Pinnies dc luxt\ on whatever 
part ol‘ the body they grow. In quills, there is, in general, 
scarcely any downy part. In the. downy barb, the fiJaiiient is 
nearly equal in all its diameters, and is extremely attenuated. 
The bai'bules are also elongated, in many of the gallinaceous 
birds, for exampk', being twenty limes the length of the. bar* 
bulcs of I he ajucial part of tijc t'eathcr. These barbules are, in 
all cases, biserial, like the others, but very frequently they as- 
sume a direction the reverse-of tliese, coming oil* from the fila- 
ment, not in the plane of the web, but at right angles to or, 
ifr "Oilier words, from the face and back of the web, so as to jire- 
sent on these surfaces layer of minute silky filaments. This 
arrangement is especially remarkable in the gallinaceie. Fre- 
quently the filament becomes spirally twisted ; in wliicb case the 
barbs seem to liave a circular arrangement, although they arc 
still biserial. 

Witli respect to relative m«agnitudc, tl e following is an ac- 
count of tlie ordinary distribution ol* feathers in birds. From 
the head, back weirds to the tail, they increase in length and 
.si;?e; those on the face, or around the base of the beak, being 
smallest, tjic tail-cos erts longest. The wing-feathers arc much 
shorter than those 'of the body, and also increase back w'ards. 
Those of the upper or dorsaj fialf of the body are almost always 
shorter than those of under or abdominal ; and the dispro- 
portion seems to have reierence to the degree of obliquity of the 
body in its ordinary posture ; for, in those birds which liave a 
nearly vertical position, sucli as penguins, auks, guillemots, the 
feathers of the under surface are scarcely longer than those of 
the upper. The fealliers of the ujipcr parts are also more com- 
pact than those of the lower. 

There is at least as great a diflbronce as to size among fea- 
thers, as there is among the hairs ftf [quadrupeds. The margi- 
nirostral feather of Trnchilus moschitus is about onc^sixteentb of 
^n inch, w hile the middle caudal feathers of the Argus are three 
feet in length. In the same bird<, also, the disproportion is of- 
ten extremely great. For cxam|>le, the fronUil fcMhijrs of Tava 
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cristatus are not more than a quarter of an inch in lengtii, while 
some of thc.postericxr dorsal exceed* two feet. Even in the same 
part of two species of tlic same genus, the greatest difference is 
often observable in this res|Xict. Compare, for example, tlic 
scapulars of Ardea cinerea and Ardea garzetta. 

Besides the feathers properly so called, there enters into the 
constitution of the plumage or general envelope, another modifi- 
cation of the same general nature. On removing the m IioIc of 
the feathers whose tips appear externally, in certain orders, and 
especially in the aquatic birds, we find the skin still covered 
with, a more or less dense envelope of a verv soft, filamentous, 
Jiighly flexible, and very elastic su8'<tance. This is ihe doicn^ 
tomcntiim^ duvet. K also consists ol“n‘dividual jjarts, for which 
have no general name in our language, nor in^'^ed in any 
other that T am ac(|uainlccl with. The name ^\ Inch seems most 
applicable to this sort of feather is planmle. 

A plumule^ phnimln, plumuk\ consists of two parts ; a small 
tube, less perfect in form and texture than iit tlie feather, being 
very narrow, soft, and not well defined in its lower or proximal 
part, and having its walls comjwed rather of soft scales than of 
one continuous piece ; and a pencil of filaments issuing from 
tile base of this tube ialenially, without any connecting shaft. 
These filaments vary in length id number, according to the spe- 
cies. In all cases they are extremely slcncfer, jiliaiit, sinuous, 
and more or less spirally twisted, consist of an extreme- 

ly delicate shaft, along the sides of^which fliere conic off, in ge- 
neral, two sets of short delicate filamenr^t Tliu former may bt 
denonfmated the filaments, the latter the filAmen tides, corres- 
ponding to the barbs and barbidcs of* ilie featJicr. These fila- 
nientules have the same relation to the filament, their shaft, that 
the barbules of the feathers have to their barb, and arc, in o-e- 
neml, equally distichous ; but tliey enter into no eoniu'ction, re- 
maining perfectly loose, and, owing to the manner in which the 
s1;afts arc twisted, have the ajijiearance of coming off all round 
them. The general arrangefliont, as has been observed, is in 
two rows; in the down of Sula alba it is in three, one row con- 
sisting of filamentules somewhat shorter than the oth(H*s, and dk 
rected toward , the end of the filament. The filamcntules of 
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the plumule^, unlike the barbiilcs ofllie feather, coinc ofi‘in go- 
neral at right angles to tlic fKanients. 

TJie uses of the dowli are not well understood. As it is well 
kno\M), however, to be a bad conductor of caloric, it Is presum- 
ed that it serves in the aquatic birds, and particularly in those 
ol‘ cold climates, '’to retain the lieat generated in their bodies. 
In birds which are not furnished with down, but which yot in- 
habit cold countnes, tliedeficieney might be supposed to be sup- 
plied by the downy fei^ll^er^ which vveohser\e in those birds, as 
in Striv bubo, Stii\ nvetea, Falco albicilJa, and Falcochrysaetos. 
Jn the gallinaceous birds, the accessory feather might, in like 
manner, be imagined to be subserxienl to this purpose. But 
wj[i,en we reflect that the eagles, owls, and gallinaceous birds of 
cold cliinatt.^, are at least not much better furnished willi down 
or downy fealheis than species of die same genera ini labi ting 
warm climates, wt naturally look lor some othiT reason for whieli 
birds are furnished with down ; and when wi* olisorve that the 
Alea impennis of the arctic seas is not more plentifully supplied 
with plumage tlian the penguins of the pacific oceaii« nor the 
Sturmis vulgaris of Eurojie than the Stninus capensis of Africa, 
wc suspect that othci principles than heat ha\o been eniplo^ cd 
in iiKidif}ing the nature and cjuautity of the plumage. 

In the gallinaceous birds, the omnivorous, and many others, 
in fftcl, iif land lards in general, there is no general layer of 
down immediaiely coveiing the skin. 

In the genus Falco, and ^janj others, and especially in tlu* 
larger species, F. albici^Ia. for e\aniplc, F. clirysac'tos, and P. 
peregrinus, besidc'S dovMi of the above description, there exist 
plumiih‘s of the following structure*. From the upper jiart of 
a short tube, there issue two filainenlary shafts, which arc flat- 
tened, and exceedingly delicate. From tliesc there branches 
out on either side a senes of extremely delicate fllamcntb, having 
each tw'o lateral scries of filamentules. The wliolc has the ap- 
pearance of a single tuft of extreme fineness, and silky texture. 
The flltuncnls have a very considerable degree of elasticity. 
The tube is ci|)eii above, between the* two shafts, tliero being a 
flirect conthuuition of it on either side into the shafts; and at 
this ojx?ning the puli comes out and terminates. These plu- 
mules being largest on the beUy, may be best seen there; they 
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however, in the other parts of the body, but arc not 
readily distinguishable from the down-feathers properly so called* 
If it be necessary to give these feathers a name, they may be 
called Flake feathers. 

In most birds, after the feathers have been removed, we find 
a sort of envelope, consisting *of hairs as it were, set so widely ^ 
and so small in themselves, that they might readily be overlook- 
ed. These are the hairs that are singed off in a common fowl 
after it has been plucked. In Phasianiis tolchicus their struc- 
ture is as follows : from a very .short bulbiform Lube rises a very 
slender roundish piliform shaft, rescnibling a hair of the human 
head, but much smaller and straight, which, at the extremity, 
gives off' two or three short simple barbs on either side, Thi%» 
is the most simple modification of the featlicr, if except the 
quills of the Cassowary. 

In all nestling birds, before they have received their full plu- 
mage, the skin is covered with a greater or less quaiitily t)f 
down, resembling that described above as occurring in adult 
birds. This down is generally more or less develt>ped, even be- 
fore exclusion from the egg. It consists of two orders of plu- 
mules. One set, which is connected solely with the skin, is si- 
milar in structure and relations to the down of the adult bird, 
each plumule consisting of a lube, out of which issues a 
pencil of filaments, furnished with filaineutules. ^Th^f other set, 
which, at first sight, is not distinguished from the former, being 
blended with it, is of the following* nature. The plumules at 
first arise from the skin in the ordinary manner -iind form, but 
having fewer filaments than the others. Shortly after, when the 
feathers begin to sprout, they arc observed to be elevated from 
the skin, being borne upon the tips of the fcathc'rs. The lips 
of the extreme barbs of the feathers are drawn together, anti 
united into a point by a scaly envelope, similar to that which 
incloses the fcatlnu’ itself during the first stages of its growth. 
From this point there proceeds a pencil of filaments, consisting 
of a variable, but generally small number. Those filaments 
have two lateral series of filamentules, and are loose and float- 
ing, apd more or less spirally twisted. The filaments are cori-^ 
tinqous with the tips of the barbs, as is proved by discussing 
tilie point of adhesion with a needle, when the scales fall off*, 
and the filaments remain attached to tlie tips of the barbs^ and 
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continue so until rubbed off, which, in some species, and in cer- 
tain parts of the body, the»hcad, in particular, docs not take 
place until the bird lias been fully fledged. 

To recapitulate, the plumage consists of feathers, properly so 
called, which are ordinar}'^ or quills, the foi-mcr sonictiincs sim- 
ple, more frequently furnislicd with an accessory feather ; of 
mitlcs or down feathers sometimes mixed with feathers haviiig 
a structure intermediate between tlie double feather and plu- 
mule, and dencmiinatcd ,* and <)f piliforra feathers, 
or feathers resembling hairs; the plumules, flakc-fealliers, and 
hair-featliers, being abrays, as well as in almost every ca*;c, the 
accessory feathers, concealed among the ttue feathers, the extre- 
jjutics of wliicli alone form tlic surface of the plujuage. 

Having ^)W briefly described the general structure of tlie 
plumage, I shall proceed to the particular details, whicli may be 
rendered subservient to tlie purposes of description an<l classifi- 
cation. And, in tho first places it will be nccess.ary to define 
the situation of tlie feathers, denominating them according to 
the parts of the surface o>] which they are placed- 

Considered vith rc>pcct to situation, fcatliecs may be named 
as follows : 

Capit \t., 071 the llearh 
Frontal^ on tlie foro-part head. 

Vertieut^ tn^the xiiipcf-part (d'Lhe head, 
on tlielKiid-part of the hca.l. 
on the :fide of tlje hearlAiiTder the eve. 

Lortd^ on the ^^luce hetM oeii llic1»eak and the cj'c. 

.Ahtrgbnro^fal^ round tlic trrisilar fna’'gin of tin* beak. 
tapper maryinirosfrai^ at the base of the upper niandihlo. 
liOwer marginirnstraU at the' base of the under niandihle. 

Awrhular^ about the aperture of the ear. 

Falpetmd^ on the cvelids, 

CUiary^ on the edges of the tyelids. 


<- til VIC AX., 071 the Nt;vk. 

Posfnior cervknly on the hack-]>avt of the iicck. 

Aidniitv rereiral^ oti the fore-part of the neck. 

Latci-fd n^rcu'id^ on the sides i>tbho neck! 

Each of these may be subdivided into ujipor, middle, and hover. 




ON THE BODY. 


DonsAi., on the Hack. 

Anterior (forsal, on the part otitlie bai'A nearest the ne<‘k. 
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Middfe donai^ oil the ^iiiddlc part of the had# ' * 

Pui>ieTWi' Hot'Sttl,, oil the part of the bai‘k noareMt the tail. 

Vectowat., on iihc Breast. # 

• dntenoe pectoral on the forc-jiart of the hrenst. 
l\JidiUo pectorat^ on the niiddlc-fiart of the breast. 

Posterior peeioraU on the part of Ihc l»roast next the bell^'. 

Lateral pectoral,, on the sides of the breast. 

Abdominal, on t!hc Belly. 

These may be divided aivordina^ to their relative situation ; but this is 
scaivoly necessary. 

I] YPOCIIONDUJAL, OH ihc shlc*, of thc Body amlci die lVtnys\ 

The same remark applies lo those as to tin* abdoiniiial. 

At Alt, on the JT^nys. 

(^pper Afar,, on tlie tijijier part or dorsal usjiect of the winpjs. ^ 

Vitder or Lower Alar,, on the under laul or sternal aspect ol'j^ie wings. 

These Ibatliers are usually termed wing ci verts. The name is absurd, 
because all fe “thers are coverts, and the cer\ ical or dorsal feathers 
might as well be called neck coverts and back coveits. 

Ahtr QuHh,, feathers gi owing from the posterior edge ol' the wing. These 
are boot detineil according to thei» connection with the bones of the 
w ing. 

Primary Quiffs, the fir^^^ ten, counting from the oatci end of the wdng, situ. 

ated upon the I'i^ital and carpal bones. 

Secondary/ Qinlfs\ those situatod upon the brachial bones, 

Ter/iary Qittfls, those situated along the iiuiucral hone. 

Quill i’oeerfs, a row of leathers iiiitu. uateh covering the ]>ase of the <|iulK. 
'I’hey approach in compactness ami strength the quills, j ml may, 
therefore, w ith propriety be distinguished from the '♦lier wing feathers. 
Primary, seeondary and tertiary Quill Coiyfri^, ai cording lo the rank of the 
quills over nhuh they lie. ^ * 

tapper ami f'^nder Coeri/'t, on the dorsal ^aiid stentfTil aspec^of the wing. 
«V/7/p«A// A, a bunch of long leathcis, situated at the proximal extremity of 
] the os- humeri on the back. 

AjiI h feathers, a bunch of long straight feathers, situated at the jiroximal 
extremity of the humerus, under the w ing. 

ON THE bM:s. 

Tlhiai, feathers covering the tibia, or wdiat in ordinary language is called the, 
thigh. 

Tarsal^ covering the ttirsus. • 

Digital, covering the toes. 

Cavdat,, m the Tail. 

Vaudaf feather's or rather Quiffs, feathers terminating the body behind. ^ 
Caudal QiuU CoverU, upper and lower, feathers covering the caudal quills at 
tlieir.baee, above and beneath. 

OCTOTBBB.— ^-PECIWOEU 1827. 
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A Tmr to tlu' Soidh of Fmpce and the Pyrenees in the yea/t' 

- J825. By G. A. Walker Arnott, Esq, F.R. S^E. F.L.S. 

M^W. S, &c. (Continued from former Volume, p. 856). , 

JHlavixg remained two days at Perpignan, to dry, pack up, 
and send off* the plants we had Jby this time /gathered (to ihe- 
amount of 7600 specimens), we set off on the 10th June for 
Arles in Roussillon. 

As the distance of Arles from Perpignan is not very great, 
we arrived in sufficient time to make a short excursion to a hill a 
little to the south of the village. It was in this walk that we first 
began to meet with Pyrenean plants, more strictly speaking, as 
thbse vfe had already seen are to be found all around the Medi- 
terranean. On this hill we found the Ramondia pyrenaica^ Pas^ 
scrina dioica, AntirrMmim amrhmrn^ Teucrium pyrcnalcum^ 
AchiUca odoraia^ and Globularia nana. Tins last is usually 
united to G. eordifolia ; but if they be not distinct species, they 
are certainly most marked varieties. In all the herbaria I have 
examined, I have never seen one specimen of G. nana from 
Switzerland ; and, on the other hand, the G. corde/ldia is so ex- 
tremely scarce in the Pyrenees, that 1 have only observed/it in 
one spot, the Port de Benasque. I have also a specimen of the 
G. 7iana from the‘ garden of Peqiignan, much larger than the 
usual size of th% wild plant^ but even cultivation does not shew 
the charac*ters of the Swiss^^lant. Among the Acotyledoacs, 
w'e observed little wiai:hy of notice. Aspidium Halleri and ' 
Hypmm rngolosim, W. M. iiiay, however, be mentioned. 

On the 11th, having experienced wretched accommodation^" 
we quitted Arles at an early hour. Approaching now the moun*[ 
tains, wc found the roads mo longer practicable for wheebcor- 
riages. Wc therefore resolved in future to travel almost entire- 
ly on foot, followed by mule.s, to carry the paper, plants, and 
provisions we found necessary to transport from station to sta- i 
tion. Notwithstanding we had left Arles by five, the sun was 
already very hot, and annoyed us excessively, and that, joined 
ig the number of good plants we gathered along the road, re- 
tarded iis so much, that we^ did hot arrive at Pr^s de Molld, 
to bteakfast till one o’clock, in thi^ course, we observed for> 
the first time Pruncila grandijlora^ Silene vutamy Veronica 
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urticirfolia. Medicago .wffruticosa * ^occurred in the bed of 
a torrent. But what principally delighted us, was Cardamim . 
latift^ia^ and a new species pf SanfoUna {S. pectinata^ Benth. . 
Cat.). ‘This is a remarkable species, closely allied to S, alpma 
and S. criospernm^ and agreeing with them in having the leaves 
pinnatifid, but differing in being a shrub, and having the scales 
of the involucrunf nervosc and slightly pubescent. 

Prats de Mollo is a very pretty small town, situated in an 
agreeable and picturesque valley. 

With the exception of a short walk the evening of our arrival 
along the banks of the river that passes the town, in which we 
found Scropliularia Scopofn^ Thalictrum aquilegifblnnn^ Saxi^ 
Jraga rotundrfolia^ Cardamine latifolia., Lamium stolon^crmn^ 
Lap. (which is certainly the same with L. maculatuis^^ Linn, and 
L. hirftutum^ Lam.), and Bumum pyrenaicum^ Lap. ( Myrrhis 
pyrenaimm^ Spr. but not distinct even as a variety from the 
common M. Bumum ^ Spr.), we. made no excursion but to the 
Tour de Mir, an old watch-tow^r on the summit of the hill to 
the south of the town. As Prats de Mollo is about 500 toises 
above the level of the sea, and the Tour de Mir is still mo4’e con- 
siderably elevated, I should not suppose it to be at a less elevation 
than 4j000 feet, and of course we expected plants of a somewhat, 
different description than we had as yet encenmtered. On our 
ascent, we deviated slightly from the road, to sc^k fbr the Sc- 
dmi dlvaricatum\ Lap. and Orobap(fie prmvosa. The former 
was not yet in flower ; but notwith.^anding the long argument 
held forth by Lapey rouse in the .Supplement to* the ‘‘ Histoire 
abreg<5e des Plantes dcs Pyrenees,” it was perfectly clear that 
De Candolle was right in saying that it ivas identical with 
S. eaxatilc of other authors -f-. As to Orohanche pruinosa^ this 
locality was interesting, as being the only one in France, and 
the only one known to Lapeyrouse when he described tlic spe- 
cies, The plant bad, however, been imported along ^vilh beans 
from Catalonia ; and il is not probable that the farmer here sh|j[l 

• The flowers of this are yellow, not blue, as Lapeyrouse says. Can his 
iff. pymata be the same plant ? 

f Suth I state' as my own opinion, after a careful comparison of numerous 
spe^mep? gathered principally in the Vallee d^Andorre, with the Swiss S* mjt- 
■ My fifiend Mr Bentham, however, considers the two as very distinct. 
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ever be rid of the nuisance, unless he takes the advice we gave 
liirp^ tfiat^hc should refrain from sowing beans in the neigh- 
;bburhood for at least a season, and at the same time "procure 
new seed from a distance. Soon after leaving the farm on which 
these plants are found, we met with Raviondla pyrenatea and 
Eriniis alpimis. Hieracinm auricula was also in the neigh- 
bourhood ; and on some rocks near the summit Glohtilaria nma 
was abundantly in flower. . But the most interesting plant we 
observed was SOtVifraga media^ Gouan {S. calyctjhra^ L^p09 
whicli was abundant in the crevices of the walls of the tower; 
and along with it also on the summit, are found Moehringta 
miiscosa^ Loniccra pyrcnaica^ Fcstuca flave&ccns^ and Valermna 
ididpleris and montana. 'Fhese two last arc surely but one spe- 
cies : they l>irc were mixed together, wdth innumerable states 
between them. On our dcvscent, we also observed several plants 
of interest, as Avena versHohr, I>C. (Jv. mnpervirens Lap. 
and ViJl. not Schrad.), Hcllehorus virklis^ Arahls alpma^ and 
Alcliemilla hyhrlda^ ITo/fm. or A, puhesce^is^ Lap. Notwiih- 
standing the elevation, it will be seen that the plants wTre not 
very alpine. 

During the few days Wc made Prats de Mollo our head quar- 
lers, we experienced the utmost kindness and attention from M. Xa- 
tard, dePaix of the canton. He has been long occupied with 
ihebotany:^)f tjys deparirtient of the Ea.stcrn Pyrenees, and it was 
lie who furnished L^)eyroASi; with all the plants he has cited to 
grow abcmt Collioure, Bagmfls, and Prats dc Mollo. He not 
only allowed us*lo examine his Jierbariuni, in order to determine 
some of the planis that Lapcyrousc had in view, but procured 
us the guides whom lie himself usually took, and who were con- 

* Av^ sempervirens has, in some waj, got strangely confounded with ' 
yeu^tia sedenensis^ Clar. although in this last there is only one fertile floret ac- 
companied by a sterile one, or subulate pilose process, a.s is well rcprosenled 
in r. dc Bcauvois’ figure, and Avhich accords precisely with my Kpecimen. 
Ac^^m/ifolia, Tliore, has also been confounded with Ain sempennrens^ but its 
gltraies contain only two florets, and onl|r one of them is providet} with an 
nwn or arisdi. I may hero" mention, that Deyeuxia sedenenm does not appear 
to me to (lifler from Ih montana, the flguro tif ' which last in Palliasot, is not 
ffirrect. Several tdhor species of what put into the genus Calamagrasti ^^ , 
^,bavc the twisted geniculate awn ; and the whole of that genue, having the 
inner valve of the corolla hi carinate, has been erroneously arranged by Kunth 
Afjfo&tU, ' ' ' 
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^icquently acqttainted wiih the localities, and even with tiie plants, ^ 
%ve were, chiefly in quest of. One peasant we dispatched to the 
. Hermitage of St Andiol, tq procure us the LithospeirmunL olc€cf(u 
Uum^ while another was sent off to the Bac del Fan, to gather the 
Anthyllis crinacea^ Both these localities arc at a considerable 
distance, and on the Spanish frontier. The first of these guides 
returned li^-ith a good cargo ; but the other informed us that the 
plant was not in flower, but that he had pulled ofl‘ the sced^ and * 
brought it. A momeufs inspection of the contents of his box 
shewed that the plants had heen in flower, for the fruit he had 
gathered was the inflated calyx. ^Our disappointment was no 
doubt great, but it was resolved to send ofl* the man again the 
following morning, with one of our party, while the others shouljj^ 
be employed in arranging and drying what plants we already . 
had. This second attempt was successful, notwitlistanding the 
badness of the day. The AntliylliH formed hemispiierical masses 
on the ground, the spinous and rigid branches rendering it very 
difficult to be laid hold of, without the aid of a sharp hook at- 
tached to the extremity of a cane, aiid with which it might first 
be cut to pieces. The guide yesterday had destroyed the greater 
part of the flowers, so that Bentham, who volunteered this ex- 
cursion, only procured the young fruit. At the Bac del Fan, 
Mr Bentham met with nothin<^ else of ndte^ unless Campanula 
speciosa^ Rarnondia pyrcnaica, and Onoama e^Juoklcs be men- 
tioned as such. The guide who weht to St Andiol brought tvith 
him a specimen or two of our wcv^^Santoltna. 

Prats de Mollo is one of thc»be.st points for'a botanist’s resi- 
dence in the Eastern Pyrenees, But in order to examine the 
warm valleys on the Spanish side of the mountains, one ought 
to be there a few days earlier than we were ; while, again, to 
botanize on Costabonna, and the other elevated maun tains in 
the neighbourliood, one must be at least a fortnight later. To 
make tlie excursion in search, of the AnikyUia^ which ought not 
to be neglected, one ought, on account of the distance and fiight- 
ful roads, to sleep at St Laurent de Cerda, or at Custoja, and 
devote to it at least* throe days; nor would the exciirsion to St 
Andiol require loss. . . .. ^ . 

. On looking over M. Xatard’s herbarium, principally named 
by Lajicy rouse, we observed *^many mistakes w hich that author 
has made m his Histoirc abreffce.? His‘ 
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Brmus giaueus ' is 


geniauhitm 

Hedgsitmm hei^ceum 
■ - ■■■P- » i:nstagaUi 

RanmwiUus Xatardi 
Stackgs barhtta 


B, erectus, 

Festuca mgunts* 
Onobrgehys supina. 

- ' capiii'gailu 

ft. trilobus. 

S. kerdclm^ 


CenUiurea mrukscens 
Galium suaveokns 

■■■ megalospermum 

I eumeferhizoth 

papillosum 

Phyteuma Scfteuchxeri 
Poa serotinu 
Trifolium gemeltum 

— vesiculosum 

■ ■ ■ ■ Xatardi 

— ' intermedium 



C. maculosa. 


G. vUlarsii, Ueq. 


O. Ueoe. 

P. orbicularis. 

P. (rivialis. 

T. Bocconi. 

T. resupinaiunu 
T. maritimum *. 

T. hybridumy Savi $* 


,On the 14th June, having packed up and sent by the more 
common and accessible road the greater part of our baggage, 
wc left Prats de Mollo, accompanied by a n)nle, loaded with as 
much paper and provisions as might suffice for tliree days for the 
whole party, and a guide to conduct us across the Canigou to 
Prades. After experiencing some inconvenience from stormy 
weather, we at length reached the Hermitage of St Guilhem. 
The view from the lop of the ridge was^extremely fine, extending 
a great way down thg valleys and the lower Pyrenees to the ea&t, 
ot rather, Fmaj: say, to the Albercs mountains. At the sum- 
.mit of this ridge, too,, .the vegetation was cl»anged in a great de- 
gree. We now observed truly alpine plants, among which were 
Polygonum alpinpm.i Thymus alpinus., Epilohium almKPjb-^ 
Itum^ and Jasione humtlis. Thi.s last species, I may remark, 
has been confounded by .some with J, perennhy but really ap-- 
pears very distinct. /. peremns has, on the other ^nd, been 
united by some to J. montaiia^ but that is an annual species. # 
do not know what Sir J. E. Smith’s ppinion is ; but even in his 

* Mr Bentham rcrnarls with justice, in his Catalogue, p. 125. that T. Xa~ 
iardi Vai’. «. in TlC. Prod, is precisely the 7k maritimum, but that his var. /J, or 
T* Imotkum, seems a distinct species. ' 

The Tr* hybridnm, Savi and DC. Prod is not V. hybridum, Linn. To 
this last T. miehelianum, Savi, is a synonym. Vor the plant in question, theye- , 
f<*re, the name ^\"en by La5)eyrou8e, T. intermedium^ must he reined, and 
the T. intermedium, Gussonc and DC. Pro^. must (if a legitimate species) be 
new luuiieil. > 
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late work, he has given no specific character to J. montana, 
thereby seeming to declare that there is bt^one species of the 
,genus. 

We obtained shelter during the night in the hermitage. 
As the morning was very foggy, and the rain continued to fall 
in torrents, we did not dare to attempt the passage of the Cani- 
gou, but contented ourselves with gathering what we could in 
our vicinity ; add there were, indeed, some species that were 
prized very much, Cotivallaria vcrticillata^ Orchis ustulata^ 
Urtica hispidu, Asphodehis albus^ and Lilium pyrenakum^ were 
all of them desirable. Scrophularia Scopolii and Qucrcus mk 
crocarpa ? Lap. also occurred ancll likewise Apargia hispida. 

About mid-day, the mist cleared away, and the weather be- 
gan to improve, so that we now resolvtid to cross the Canigou. 
On our ascent, we found a great many alpine plants : Gentiana 
acaulis vema^ Primula integrifblia^ Aretia camea^ and Ranun^ 
cuius pyrenceus^ covered all the wet banks, and Trlfollum aU 
lustre all the dry. The plants we observed to extend to the 
greatest elevation, were Aretia carnea and Sempervivum montU’- 
Hum^ not yet in flower ; the leaves of the latter were covered 
with Urvik} scmpcrvivL 

* I may mentio^i, that, we also observed here, as well as on our asteiit to 
the Treizabeiits, Venmlcafrutkiulotsuy var* Linn, and Sin. <a variety oF V,saxu* 

Lap. DC. FI. Fr., and Hook. FI. Scot., but not so ^cording to Smith, 
nor, apparently, Brown). This, which apnears to be the plant found oii Ben 
l^awers in Scotland, and which, ;ilone,ofyie allied^pecies, we found (and that 
not merely in flifferent places on the Canigou, also in the Vallee d’Fyiies, 
and .ou^||c ascent to the Port Negre *in the Vallee d’Ahdorrc,) in the Pyre- 
.uees, is nearly intermediate between the true V, $a.vatiHs and the cultivated 
VJrtUiculasa, which last, alone, is that of De Candolle, and agrees with Haller, 
Helv. i. 15. The only character, however, that I can see l>ct ween V.frutimi- 

and saxatilis^ is, that in the former the leaves are always somewhat lauceoi- 
Wke (though often at thc^same time obtuse and entire), and in the latter they 
are nearly round or ovate. In V./nakulem, the peduncles are sc'aroelyso 
long as the bracteas, while in the other, they are usually much longer, which 
gives the spike, or rather raceme, a lax appearance. I have only to add, that 
the cultivation of V. s^^xaHHs of Scotland tor three or four years in my own 
garden at Arlary, has so much approached it to the Pyrenean. plant, that, had 
1 not, I think with .considerable accuracy, ascertained on the subject the opi- 
nion of Sir J. E. Smith, I should have preferred uniting the latter to P. 

HliSy iti indeed, P. aajcatiiis and fmtieuiosa be really distinct species. From 
V.saxiUUi&i the ,1% nymmvlaria^ Gouan {V» inegiihrky Laju), differs, by its 
narrow petals. 
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In addUion to what I have mentioned as the more commonp 
w-e found scattered Iberis ^arrcFiana (I cannot believe that 
this differs from ibens si:m]}ervircnii)^ Plantago sericea^ W. ct 
K. Canlaminc rescdifolia^ Spergida sagmoide^^ty P^r.cthrilm at- 
finuwy and Primula Viacom^ all which wc procured as we fol- 
lowed the mule along the footpath to the summit of that part of 
the mountain called the Treizabents.^ The scene at ibis point was 
grand. Our view- extended far down into Spain, to Girona, Fi- 
gueras, and the Baj’ of Bosas. I^uoking back towards the lior- 
rnitiige, wo liad at some distance on our left the true sunginiit t>f 
tlie Canigou, about 300 feel still above us ; but as the snow 
seemed iKnvly molted Irora off it* and no appearance of \egeta* 
lion, we felt no inclination to go out of our road, for the sole 
purpose of mpuntiiig lo the top. On our right was another 
point of the mountain called the Sept Jdornmes* The highest 
part of the Canigou is ^aid to be about 1450 toises, or 8700 
feet above tl)c level ol' the sea : it is the most elevated mountain 
ill the Pyrenees ori(‘ntalos, and is seen even from jMonipcllicr. 

We now descended the north side, and, though we found 
jigain several of tllo^e we picked up in our .:>cont, yet^ eomjKi- 
rativcly s])caking, lew specimens wTre in flower, owing to the 
largo masses of sdonv that still lay unmelted. According to our 
guide’s account, there was even more snow now than had been 
a mouth before, owing to a second storm. Indeed, wc saw 
proofs of it in the beau tilbl IcnvophijUihSy wdiieli aj>pa- 
rently had almost been in floT/tr before tlie last storm came on, 
but that so buried it benSith llie^snow, and checked its p^pgress, 
that, even at this advanced season, v/c could not procure one 
good specimen. A.s, however, wc came down to tlie more shel- . 
tered and warmer spots, we foii^tl abundance of other plants, 
among which wore Si^yjmbrium pmnatijidtmy A^iemone alpi 
var. ffulphtfrca, Rhcdadendniin Jcrrugiiteurny Paronychia poly- 
gomfoliiiy Rcaeda sesamuidesy besides the Azalea procimbcns * 
in profusion. /Vt Icngtli, after a fatiguing, if not a long walk,. 

arrived at Cady, a small summer cabin for the sheplicrds at 
the entrance of the wood, and at the base of the priiicipal sum- 
mit pf the Canigou. . , 

jHaviug passed here a pretty good night, thanks, to .die fa- 

' I agree with Mr l)ojn in thlnkhig^this to he the only legitimate species 
of and all the oilers form a section of 
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tigucs of yesterday^ to some armfuls of straw„thkt the shepherds 
bad left last year behind them, and to di||||||p^s we kept up all 
night both outside and inside the liiit, we commenced the la- 
bours of tl||L ICth at break of day, by gatlierihg specimens of 
Panunculm muntdnus and Slellarm ccraatoide^ that were grow- 
ing before our hovel, and at a short distance Genista purgans. 
As wx alternately ascended and descended through the wood, 
we }Wocurcd very few plants worth mentioning (among them,, 
however, were Llnmta alpina^ Lmiccra n)gra^ Ribes yclnrum^ 
Saccifraga geranokics^ and Jpmgia alp'ma but were well re- 
compensed by the cldiglitful and varic^l views we had. The 
finest perhaps of all, was at the suminil of the last slight 
eminence we mounted, before beginning oiir rapid descent Uhm 
the country below. Behind us was the Canigou, ',»dth its bare 
rugged tops, and snow lying in tbc ravines : on , the one side 
was the Pla Guilhem, and on the oilier a stee}) bank, with a 
torrent and cascade at the bottom, beyond which were a series 
of aiguilles^ or needle-shaped ritiges, boasting only of a few 
straggling trees of the Pinus michiofa (tbc common pine of this 
mountain) ; before us lay a long and winding descent towards 
Vernet. Before we arrived at Vcrnci, wc saw on the left perchtxi 
up on a ridge of the mountain the St ]\Iarlin de Canigou, inha- 
bited by a hermit. Tlie casu 'lited appearance of the lioUsSo, 
which is of a pure white colour, lias a fine ciIect.firelTi the road, 
and on the whole remders it a inucji Vaore ^lesirablc place of re- 
sidence than the berniitage of St Gfliih^, at w hich wc slept two 
nights ago. , • ^ • 

On our descent, we observed Sambucus rcarmosus, Pofcniilla 
7 ^ujK'sinSy Viola bijhra^ (the scajies were uniformly 1 -flowered), 
Uriica hispkla^ Fcstuca spadicea^ Prunella grandiflora^ and 
nemoralw^ and close to Vernet Scmpcrvlvum arachnoid 
dmm, Wc reached Vernet about three o’clock, and, after the 
delay of an hour or two, in which time we procured with diffi- 
culty some refreshments, wc^, pushed on, and, passing Villc- 
franchc, arrived at Pradcs about eight o’clock in the evening, 
Viilcfraijche is a remarkably strong place ; not only does the 
fort on ah eminence command the town, but the only passable 
roads to Vernet and Mont Louis ,pass through it. The gates 
of the town are also shut every ^venin^ at nine. Botw'cen Ver- 
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net and Villefranche we found Qucrcus tauzm^ Hypecouvi gran- 
dyi<rrwn^ Benth. ^^H^ff^MyosoHs lapptila, arid about Villefranche 
Galium maritimum! Btipleurmi fruticosurn^ Cnidium pyrenee^^ 
urrii Spr. and Galium laeve. s v:. 

At Prades we . made acquaintiuice with M. Coder, a zealous 
botanist, who, during our stay at this place, procured us every 
possible facility for the excursions and researches wc had to 
make. Like M. Xatard of Prats dc Mollo, he opened to us his 
collection of plants, particularly of the department wc were in, 
and shewed us also several specimens that had served M. De 
Lapey rouse wherewith to n^ake several of his species. He » ac- 
companied us also in a part of our excursions, and got us ex- 
.♦'elJent guides for the others. The most important we made 
were to the" Trancade d^'Ambouilla and the d?ont de Comps. 
The former is close to Villefranche, and, with the assistance of 
M. Coder, we procured a few good plants, though the greater 
part had long since done flowering : — Salsola prostratUy Buffo-- 
nia pcrefiniSy Galium ghmcimiy Lyslmachia ephemerum^ Ge- 
nista hispanica, Antirrhinum laijfoUum^ all oct:urred here* 
Bupkurum petiolare^ Lap. a mere variety of B. Jalcatum^ was 
also met with. One' specimen was got in an advanced state of 
Orohus fliformis *, Lam. and a few of Alyssum halimifblmm. 
This plant, though^ Dc Candolle quotes this exact locality for his 
A. macrocttrpiym^ is nevertheless the true A, hallmrfblmm^ Linn, 
at least it accords prpcisely^w.Hh what is found under that name 


in the maritime Alps ; but i/. pyrenaicum^ Lap. is, on the other 
hand, a variety; if not identical with the true A, macrocarpum 
from the Cevennes, as De Carulolle properly judg&l in the Sup- 
plement to the “ Flore FranyaiseV’ but which, by some &ustake, 
he has kept up as a good species in his Systema. f 

• Mr Bentham refers this to O. alfms, but Seringe ia DC. Prod, to 
nestiens. My specimen is too fiir gone for me to determine to which it belongs^ 

I may state here, that, in the three first varijeties of O. canescejis of Ser. the 
alae of the coroUae arc in part soldered to the carina, which is not the case with 
O. alhus. The. style in his van y is nedrfy linear ; but in his van /3, it is ex- 
tremely broad towards the apex. Perhaps this last is a dlHtinct species, and 
to he referred to 

f At the Trancade dAmbouilla, we also met with Hippeerepis comma, 

I merely mention the circumstance here, in order to state what Mr Ben- , 
tham and I only ascertained lately;' that TXippociyph scorpimdea^ iteq. in Benth. 
Cat. and in the former part of r his joftrnal, is identical with i/. glaucft, Ten. 
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The excursion to the Font del Comps was made by two of 
the party only, the other remaining at P^||des, to change tl^p 
plants ; and indeed those who remained behind were the most < 
fortunate. About mid-day, as had been the case every day for 
upwards of a week, a thunder-storm commenced, with so much 
rain, that those who collected the plants were obliged t<5 take 
shelter in caverns the greater part of the time they were out on 
the mountmn ; - and it was with the Utmost difficulty a very few 
specimens of Alyssum pyrenatcum^ Lap., Lavandula pyrmaU 
cum, Senecio doronicim^ Linum alpinum, Ghbidarla nudicaulis^ 
Adonis Jlava^ Passerina dioica^ and Cynoglossum sylvaticum, 
were procured. The last plant alluded to, seems to be the true 
C. aylvaticuniy Hsencke (C. Hwncki% R. & S.), in which the cai:-^ 
pels are rugose between the bristles. C. sylvaticum^ Sm., on the 
other hand, is identical with C montanum^ Lam. (a name which 
must therefore be retained), and has the fruit even (Icevis) be- 
tween the b|istles : with Lamarck’s plant must also be ranged 
C. peUucidtm^ Lap. Dracocephalum austriacum was sought 
for diligently, but without success. Saxifraga media and Owo- ‘ 
pordum pyrenaicum were, however, observed. The mountain 
takes its name from a small spring, close to where the best plants 
were found, so very inconsiderable as scarcely to supply water 
enough for breakfast. ^ 

While these expeditions were^ made by ourselyufi, We dispatch- 
ed a guide whom M. Coderc was^iit the Ijabit of employing in 
a similar way, to Serdynya, to brirl^ uij^a panier full of Onopor-. 
dum pyrertaicum : he returned with notliing ^elsc. This plant 
differs essentially from the O* aeauhn^ Linn., that having one 
large sessile flower in the centre of the leaves, whereas the Py- 
renean plant has at least ten or a dozen, also sessile, among the 
Jiives. , 

On the 21st, after some days residence at Prades, MM. Re- 
quicn and Audibert, finding that they could not afford time suf- 
ficient to |ienctratc farther into the mountains, determined to re- 
turn home by Perpignan, whilst Mr Bentham and I should 
continue our course to Mont Louis. We accordingly set about 
making preparations, in order that we might separate the fol- 
lowing morning. 

CPo be continued,) 
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Accomit of Harru^ one of the Districts of the Outer Hebrides. 

Communicated by the Author * 

At a short distance from the mainland of Scotland, and along 
the western shores of its northern and middle divisions, lies scat- 
tered an hiarrupted series of islands of various sizes,^ These 
are denominated the Inner Hebrides. Beyond these, and sepa- 
rated from them by a chapnci, called tlie Minch, of variable 
breadth, from hfleen to fia’ly miles, is extended a continuous 
■-*angc of islands, consisting of five principal masses, with a pro- 
digious multitude of small islets, from three or four miles dia- 
meter to a few yards. The direction of the range is nort li-east 
-and south-west. From the Butt of the Lewis, the most northern 
point, to Bernej’ay of Barray, otherwise called Barra IIi?ad, the 
most soutlicrn, the distance is about UiO miles. It is bound- 
ed on the east by the Mincb, on the west by the Atlantic 
Ocean. The districts of this range arc the following : — Lewis, 
Harris, North Uist, Benbccula, South 'Uist, and Barray. 
I.ewis, the most northern, and Harris, form Ixit one island. Tlie 
others are distinct islands, alihougli a passage at low water njay' 
be made fr<?»nmNorth Uist to Benbccula, and from the latter to 
•South Uist, over the , sands by<. which they are separated. 

The mainland of Harris'- is al.>out twenty miles long, and 
is naturally divided into two districts. The uorthmi, joining 
J^ewis at a boundary of about eight miles, extended from the 
head of I.och Boson on the west coast, to the turn of Loch 
Scaforth on the east, aTul uniting witli the southern at an isth- 
mus named Tarbert, al)out a «]uarter of a mile aefossj consis||| 
of a range of lofty, rugged, and sterile iiiountains, running from 
east to west, or nearly at right angles to the general direction of 
the island. One of these mountains, named Clisheim +, is the 

• ’Head botoro tlio AVerneriun Natural History Society, December IO 27 . 

^ Dr M^cculloch, who gives this inoun^n the name of Clisseval, osti- 
mates its height at 27(>0 feet. He fount! I^at of Langa," in neigitbourhootl, 
tf>|l|.2407, and, ff thia be cwrcct, Clishiam, being apparently at least 000 feci 
•higfier, is piv^bly nearer the aJ)ore eiilimat^ than the Dfictor’jji ^ , 
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highest ground in the Outer Hebrkles; and appears to he' some-' 
what upwards of 3000 feet above the sea. This mountain 
r^nge is crossed by several deep valleys, on the sides of which, 
’and in other places, are some of the most magnificent t'oeks to be 
seen in Scotland. The pass of Miavag pj-csents a terraced pre- 
cipice about 1000 feet high ; and in the Glen of TJlladil, there 
is a rock, of not much less elevation, at one place overhanging 
its base many yards. These mountains are in general bare and 
rocky. The soil is universally peat of different varieties, and 
the vegetation consists chiefly of heath, witi] cariccs, junci, 
sdrpi, and an abundance of lichens. In the vvliole of this tract 
there is not a piece of good arable land of the extent of four 
acres. There are several lakes in the valleys, at various alti- 
tudes, and of various sizes, none exceeding two miles in IcngtlT?* 
The water of all these lakes is of a deep-browm colour, as is 
that of the numerous rills and brooks which descend from the 
mountains. There is at present no wood, although the roots 
and stumps of the common fir arc seen in )nany places. At the 
eastern extremity of the range is tir low, -swampy, and heathy 
■sland of Scalpay, on the point of which, that projects farthest 
into the Minch, is built a lighthouse ; and at the western ex- 
tremity, tlio higli and rocky island of Scarj), botli separated by 
a very narrow channel. There aremaity other small islands, es- 
pecially on the eastern side, winch it is not^iccessaiw to enume- 
rate. The shores are rocky, but in general lowT^ Many of the 
harbolirs arc excellent ; those of ??calpay, more generally known 
among mariners by the name of Glasf^^i^re well known, as well 
as East Loch Tarbert; but there arc others cHpially good to the 
west <^f Tarbert, and in fact round the wh(de district. This di- 
vision is in the country termed Na Beamiibh, /, c. the moun- 
tains. It is also called the Forest, not probably so much on 
account of ks having been formerly \vooded, as because it was 
tlic resort of groat numbers of red deer. 

The other, or. southern division of the mainland of Harris, 
commences at the isthmus* above mentioned, which in many 
Tuaps h erroneously made the boundary between Harris and 
Ijuwis, and extends to the channel which separates Harris frijni 
North TTist. It is entirely mountainous, but "the mountains are 
not so hi^i as those of ihe tWst, the nadst elevated, Ronaval, 
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Bencapval) and Ben Lo&kentir, not exceeding 2000 feet. The^ 
aspect of this region, as seen from the Minch, is singularly un- 
inviting, almost the whole surface appearing to consist of bare 
white rock. Indeed, a more perfect picture of sterility can 
scarcely be imagined. Viewed from the west, however, this dis- 
trict has a very different appearance, the shores being in general 
sandy, and the hills for the most part covered with a green ve- 
getation, Aiong the east coast, wdiich is everywhere rocky and 
low, there are numerous inlets and creeks, here denominated 
bays, that word being supposed to correspond to the Gaelic 
baigh^ which latter, howevei', appears to be nothing else than a 
corruption of the Danish vdc. Many of these afford good har- 
bours. Many small islands lie §long this coast. The southern 
"^shore partakes in a great measure of the nature of the eastern, 
being rocky and low, but toward the west side it exhibits a few 
sandy beaches, and ends in a tremendous precipice, witli a higli 
neck of land running out from it, in which there are two fine 
caves. On the west coast there are, besides several sandy 
beaches, two great sands or fords, as they are here called, name- 
ly, the sand of Northtown and that of Loskentir. Hiey consist 
of nearly level expanses, dach extending upwards of a mile from 
the sea. At their mouth there is a long bar formed by the surf 
and winds, broken only in one place, close to the adjacent 
rocky land, jvhere st channel is formed, which admits the waters 
of the sea at each tide. Tli^se, at spring-tides, cover the whole 
sands. The rest of the coasf/is rocky, but low, excepting to- 
ward Tarbert, where tlicfe are tremendous cliffs. This division 
is intersected by Wo great valleys, one passing from the sand of 
Luskentor to the east coast, the other from the farm of Borg. 
The bottom of a great portion of the latter is occupied by a lake 
about three miles long, the largest in the district. There ari? 
thus formed three natural subdivisions ; that to the south of the 
lake mentioned consists of six mountains, including the peninsu- 
lar one of Ben Capvai, which arc separated by broadish valleys. 
The vegetation here is tolerable, excepting on Ronava), which 
is rocky and bare, and cxliibits on its eastern side a fine excava- 
tiqp, resembling the. crater of a volcano. It is chiefly heathy, 
liowever, excepting along the west side, where the pasturage is 
rich and varied. The middle divisiotij from, Loch La.ngavat to 
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tiie northern volley, is marked by a ridge of very rugged nioun^* 
loins, running in the general 'direction of the range, and situated, 
nearer the western side. Along the west coast of this t^ubdivi- 
*sion, thcrci is some good pasture, but on the eastern side, the 
only soil being peat, and even that existing only in patches 
among the rocks, the vegetation is extremely coarse and scanty. 
From one of the summits o/ the ridge mentioned, I have counted 
upwards of eighty small lakes on its eastern side. The northern 
subdivision consists of Hen Loskentir, which gradually lowers 
to the eastward. The lakes in the low grounds on its eastern 
part are also extremely numerous. The Avater of alf these lakes 
is brown. There are no harboui’* on the Avest coast of this 
southern division of the mainland of Harris, and it is e\en very 
difficult for boats to land on the beaches, owing to the high surfT* 
It possesses no sylvan vegetation, excepting a few bushes in ruts 
and on islets in the lakes. The principal island is Taransay, 
on the west coast, the greater part of which is rocky, although 
it cbiitains good pasture. This division has no general name 
applied to it in the country, but its western part is called the 
Machar, the sandy district, and its eastern, Na Baigh, the 
Bays, or more correctly the Voes. 

The Mainland of Harris is separated from llic large island of 
North Uist, a channel about 8 miles broad, denominated 
the Sound of Harris, over which lie scattered a prodigious mul- 
titude of islands and rocJvs, interspersed with ree!^ shoals and 
sand-banks. Of these islands onl^^four ar^ inhabited : Pabbay, 
Benieray, Kelligray and Ensay. Pabb«^, the most western, is 
a high conical island, about 2 miles in diamtiter, rocky in its 
northern and western parts, sandy on the eastern, and pretty 
well covered with g<K)d soil on the southern, which is low. Ber- 
neray lies to the south of Pabbay, at the distance of about 3 
miles, and is situated close upon Ui^, the intervening channel, 
about a mile over being named the Kyle or Strait of Uist. It 
is about 4 miles long, and from 2 to 1 ^ broad. The western 
coast is sandy, and along it, as well as on the east coast of Pab- 
bay, the sand has comn^tteJ frightful ravages. The rest of the 
island is in general fertile, and the pasture grounds are cover/^d 
with a fine, short, green vegetation. To the east of Benieray 
lies the small island of ICelligray, which is low, sandy and fer- 
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■ tile at' its northern end,, heathy ant! covered with peat at the 
southern. To the north of this island, and separated by a nar- 
row and most rapid and boisferous channel, is the island of En- 
say, which is perhaps the finest of its sizeih^he Outer Hebrides, 
being covered with a beautiful vegetation, and for the greater 
part cultivated. To the eastward of these larger islands lie a 
multitude of smaller, which, extending from the mainland of 
Harris to the immediate vicinity of North Uist, presciit, from 
(heir number and diversified appearance as to size and form, one 
i)f the most singular scenes that <x'curs on any part of our coasts. 

Ihjdrographij, — The oteau exhibits no other ap])earanccs 
than sucli as nvc common to llie west coast of Scotland in gene- 
'^ral. From tlie prodigious swell that follows a western gale in 
w'inter, to the glassy sinootliuess of a sununer sea, there 
many varieties of surface operated, but these require no ]>ani- 
cular notice. The bottom of the sea is generally sandy along 
the tvest coast, and in the sound ; in some parts sandy, in others 
muddy or gravelly on the eastern coast, witli numerous sunk 
rocks, reefs, and shoals. The water is always clear, even alter 
a storm. Hie bottom may be s('cn to a great doplli, and wlicre 
it is sandy, it is pleasant to look down and watch the motions of 
the groat shoalsof sandcels,ciuldics(Ammody tcsl'obianus and the 
fry of Gadus carbonarius) and other fishes, or from an elevation 
near the bea?ttcs to ol>scrve the mergansers, shags, divers, and 
other aquatic birds pTirsuing^tbeni under the water, will) almost 
incredible velocity, aml^;f>ing the same motions as if flying in the 
air, only that the feet as M-eli a.s tlie tvings arc called into action. 
In the sound the currents are extremely rapid, and at .spring- 
tides, wdicn they have to contend w illi a contrary gale, rise into 
short and jumbling waves, highly dangerous to boats. A most 
violent agitation of this kind is also produced when a great 
swell rolls in from the w est meeting tlie stream of ebb. I need 
scarcely mention that in the sound, the flo(jd passes eastward 
into the Minch, and the ebb westwiard into the ocean. In au- 
tumn the sea swarms with Medusae of various species, some of 
crjjprmous size, Some of these emit at night a beautiful jiale 
light Resembling an electrical flash, seeming to permeate, or, be 
emitted by, their whole substance. The usual sparkling lumU 



. ; ' Hydrographif, ^ H5 

^usness of the sea is also frequently very remarkable at that sea- 
''■■ison. ^ , 

Wrecks are not frequent on this laost boisterous and rugged 
coast, because it is out of the line of navigation between North 
America and the wesJt coast of Scotland, and the east coast, a- 
loiig which a considerable number of vessels may often be 
seen passing, is provided with abundance of good harbours. 
Logs of various kinds, chiefly fir, pine, and mahogany, are, how- 
evi^r, frequently cast ashore on the west coast, wdth occasionally 
a hogshv-ad of rum or suga.r, as well as bales of cotton and bags 
of coffee. Several species of nuts from tlie vVest Indies are not 
unfrequeriifly foiind along the shores, as well as a few foreign 
shells, such as Jauthlna fragilis and Spirnla Peronij^ Puuiicc and , 
slags also occur in small quantities, and I have seen pieces of bitu- 
minous woc^d found on the shores, resembling the siirtcrbrand of 
Iceland, which renders it probable that these substances may 
have come from that island. 

Being on the subject of water, it may not be amiss to say a 
word respecting the lakes and brook. . ,Of the former, I need only 
add to what has ah eady been said, that, in most cases, their bot- 
toms arc gravelly, or consist of angular or rounded pebbles, 
iuternnxed with mud, and sometimes muddy, or of peat. The 
streams arc in winter seen gushing from every hollow in the 
hills ; but in summer there arc few that remaiii perii;»amcnt, if the 
weatlicr continue dry for many vvetks, which, however, is sel- 
dom the case. There arc no rivers naf any great size : that whicli 
empties itself into Loch Resort, bowevefT^is at hiost equal to ifie 
Water of Leith, and there are several others not much inferior. 
Springs are by no means rare, altbougli all that I have seen are 
small. Many of llicm are chalybeate 

* In the island of Pabhay, there are at least ten springs, some of them 
pretty large. In the peninsula of Ben Capval, there are five. Prom Cosladir 
to Nisbost, along and close to the road, in a line of 5 miles, there are five 
good springs, in ns far iis 1 have lieen able to observe, the rest of the coi'ni- 
try is equally supplied with springs ^ but Dr MacCulloch perhaps thought it. 
necessary to suppose that spring water should not exist in the Outer Ilebri^ 
{[cH., because the rock there befiig every where the same “ ctonal gneis^’ 
the rain waters were unable to penetrate it This, to u^_thc Doctor’s own 

OCTOBEB..i-»l!CKMllS:ft 1827. K , 
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Clmate^^Tlie climate of Hams may be said,' in a general, 
senses to be extremely varied.; for a great part cold and boiste- ' 
roua, with a very large quantity of rain, and but little snow, 
^nsidcring its high Jat it tide Spring commences about the 
gOlh of March, when the first shoots of grass make their ap- 
pearance, and the Draba verna begins to unfold its small white 
blossoms. It is not. until the end of May that the pasture- 
grounds have fairly exchanged the grey and sad livery of winter 
for the green and lively hue of summer. From the beginning 
of July to the end of August may be considered as the summer 
season, when the sandy pastui^e-grounds of the west coast and 
islands arc decorated with the most diversified hues. ^ The end 
of October tegninates the autumnal season. . The rest is winter. 
During the wliole spring season easterly^ winds prevail ; at first 
interrupted by blasts from otlier quarters, accompanied with 
deet or rain, but, as the season advances, becoming there steady, 

words, ‘‘ offers a strong exain])ie of the necessity which the geologist is under 
of taking nothing on trust, anti of roncluding iK>Uiing from inductions, w’hen 
the evidence of contact cun be obtained.” — JVeatern Inlands^ vol. i. p. 143. 

“We have as yet no data for ascertaining the k inpcratnre of any portion 
of the Outer Hebride.s. It would scarcely interfere with the labours of the 
clergy there, to pay some little attention to the natural phenomena around 
them, nor would they he acting more inconsistently wdth their character in 
marking the indication^.of a barometer or thenmometcr, than in attending 
to their cow\s,%^ superintending the cultivation of llieiv flu’nis. I am not 
certain that there ever was a thcmiqmeter in Harris, excepting ah unfortii- 
^nate one which I carried there in ^1820, and which one of the fair riutives 
broke to pieces, with the of a]>propriating its envelope as i^ncedle case, 
before I had made an^ other use of it than ascertaining the temperature of a 
few springs, which I Ibiuhl to bo as foUows : 


Springs. 

Spring at North Town, 


Date. 

June 2. 2 v. m. 

Watw. 

sr 

Air. 

52^ 

Ditto, 

- 

3. 

0 A. M. 

Si" 

47 

Ditto, 

- 

Oct. 10. 

Noon. 

SI 

48. 

Mineral well at Big Borg, 

. 

June 3. 

B A* ' 


47 

Ditto, \r 

- 

■■■■ ■■ 4, 

1 p. M. 

48i 

— 

Ditto, 

- . . 


Noon. 

4fli 

B1 

Mineral sj)ring at Drumnancaoracli, , • 

-^3. 

'Noon. 

48 

49 

Mineral spring, ^outh side of Loch Langa- 
vat, . - ■ r 


1 P. M. 

49 

4B 

Ditto, - - 

^ \ 


1 P. u. 

46 

S3 

Spring at Drumaphuinnd, 

- 

— 6* 

3 p. in. 

-"'4,9 

■ 50. 

Tobar-a-chladkJb> Nisbost, 



Noon. 

49 

SO 
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and acwmpanfed with dry weather, occasioning much sand-dtift. 
The firsjt part of summer is sometitnes.fine, but not unfrequent- 
ly wet, with southerly and westerly' winds. There is seldont 
any thunder at this season ; nor does the summer' temperature 
scarcely ever rise so high as to be oppressive* Frequently the 
wet weather continues with intervals till September, from which 
period to the middle of October the weather is general^ fine: 
As the winter advances the westerly gales become more boiste-^ 
rous and continii^d, and, in this season, there is frequently a 
good deal of thunder. One of the finest thunder blasts I ever 
met with occurred at Harris in December of 1820, at midnight, 
during a very hard gale of westerly winds. The lakes seldom 
freeze in winter ; and, although the hills are often tipped with 
snow, it is seldom that a general covering takes place. After 
continued westeriy and northerly gales, enormous billows roll in 
from the Atlantic, dashing upon the rocky shores with astonish- 
ing violence ; I have seen the spray driven over rocks a hundred 
feet in height, to a great distance inland. Even in summer the 
spray is sometimes carried inland, su as to injure the vegetation ; 
and I have known a farmer, who had injudiciously planted his 
potatoes tpo near the shore, lose his whole crop, in one night, 
from such a cause. A winter in the Outer Hebrides is dreary 
in the extreme. Tempests and gloom alternate, with days of 
sunshine, and sometimes of calm, when the hollosi; roar of the' 
breakers, occasionally interrupted «by the shrill scream of the 
wandering sea-bird, inspires a melancholy, unfelt during the rage 
of the t^pest. There is not^a grafiiScr spectacle than that 
^bich the great ocean presents at this season,, boiling and foahi- 
ing as far as the eye can reach, rolling its long and widely 
parated billows into the sounds, and breaking upon the head- 
lands with inconceivable fury, shaking the solid rocks to their 
foundations ; while, along the surface, sweeps the western blast, 
scattering the broken summits of the waves into spray, and athwart 
the threatening sky are driven, in confusion, enormous mass^ of 
black clouds, charged with electriral matter, and pouring forth 
rain, sleet and hail. So violent arc the winter tempests, that the 
huts are frequently tinthatched, someumes unroofed ; boats hitve 
been railed into the air, and shivered to pieces, and cattle car- 
ried off their legs. In those sudden blasts, one has Sometimes 
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to fall flat, on hearing it ‘approach, and cling to the ground. 
But, if there be much gloom, there arc also glimpses of sunshine. 
And he who, from the summit of Clisheim, can view the long 
range of islands laid out at his feet, sending up their thousand 
thin streams of white smoke from the kelp-kilns ; and, tui'inng 
toward the east, behold the mountains of Skye, and, beyond 
them, of the mainland from Knoyd^t to Cajxi Wrath, like the 
unconquerable barrier of some enchanted land, with the smooth 
waters of the Minch flowing between ; or, directing his view to 
the west, sec the magnificent ocean, glowing with the splendour 
of the setting sun, and the lofty isles of St Kilda rearing their 
giant heads afiir, — can look and not be moved to extasy, is of a 
^raore leaden temperament than is commonly to be met with. In 
the short nights of summer, the sweet and melancholy song of 
the throstle has scarcely ceased bn the hilksido, when the merry 
carrol of the lark, couched among the soft herbage, commences, 
and the snipe and curlew sound their shrill notes. To enliven 
the long lughts of winter, the northern heavens are sometimes 
illumined by the polar lights. At one time, a great arch, of a 
white and cloudy aspect, stretches from east to west ; at another, 
flashes of pale light emanate from the pole to vanish in the ze- 
nith, sometimes a thousand streamlets spread over jthe starry 
sky, ever changing wdth inconceivable rapidity ; armies, as it 
Tverc, are sc^^n cncoiintcring in the heavens ; and I have been 
gravely told by the natives, that, after such exhibitions, the moss 
on the moors has been seen tinged with red from the blood that 
has fallen during, the (x'inflict Again, how delight^jll a mid- 
night w^alk by moonlight on the lone sea-beach of 6orae secluded 
isle, the glassy sea sending, from its surface, a long stream of 
dazzling light, no sound, save the small ripple of tlio wavelet, or 
the scream of a sea-mew watching the fry which swarms along 
the shores. BVen in this desolate land there is beauty ; and even 
here might man be hajipy, did not selfishness mar the bounty of 
providence "f*. ' , 

• Tutts (jf Sphagnum obtusifolium on the moors are frequently 'ot* rt bright 
reti colour, v.'hii’h the natives attribute to the cause mentiotie<l. 

f Th® o0hcts of mirage, as exhibited among the islands, are often extreme- 
ly striking; but, they are well known^ it is unnecessary to describe them 
here. T shall only remark, that this x>hchomenon is best sqeri the nearer the 
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GVo&jg^.-— Gneiss is the predominating rock iii Harris* All 

llic inhabited islands consist of ife In the Forestr there are nu- 
. incron^^ beds and irregular masses of hornblende rock, horn- 
blende mixed with black mica, and scaly mica. At Marig, on 
Loch Scaforth, there is a deposit of hyperstheiic rock, of consi- 
derable extent ; and in the island of Scalpay, efose to the light- 
house, a bed of serpentine and polstonc*, with veins of green talc 
and flexible asbestus. The northern part of the second division 
is gneiss, the greater part pf the middle portion granite, and the 
southern part chiefly gneiss, \iith masses of syenite and garnet 
rock. At the juii<‘tion of llic g^inite ^ith the gneiss, along 
the north side of Loch l^angavat, tlicTe commence^ between 
Finsbay and the eastern extreir* y of that lake, an irregu 
lar bed of indurated laic, with tale slate and asbestous ac- 
tynolitc. Close to the eastern c'xtreniity of the lake, it forms 
a considerable emiuence named Scaire-ruadli, and, proceed- 
ing westwards, appears, at long inler>als, in tlie form of great 
nodular masses, and terminates in the Dun of Borg, near 
the west coast. It contains immense quantities of ac{yno- 
lite of several varielie^, iKimblende, rigid asbestus, and dark- 
green mica. The varieties of the gneiss arc endless. The prin- 
ei|)al minerals w'hieli enter into its constitution arc quartz, fel- 
spar, hornblende, mica, and ganiet. Tlu'^most beautiful kinds 
are those which contain garnets, of which fine e>. *Aples arc seen 
in the Glen of llodill, in the CoJiry of Rgnaval, at Big Scaiasta, 
and in Bc'ii-Capval. In the northern ym’t of the latter mountain, 
a variety of garnet, much resdiibling f imiatn?>i)-Ntone, forms a 
principal ingredient in the rock. The most remarkable gt*ological 
appearances are those presented by the veins, which are of two 
kinds, greenstone and granite. Of the former, the finest is a great 
vein, running from ShelibosL, near the ^and of LflaJeentir^ to the 

observer is to the levcJ of the sea, ami in calm ivealhex with suniliiiio, when 
A sort of exhalation is oxpamlod ovei the surfact*, in which rapid and minute 
molioiib are piesented, very resembling the appeal auce produced when 
w quantity of alcohol is poured into w.itcr. The mirage is common on the 
sands of the west coa*l, whei^* il ‘ilway'fr presents the appearance of wat i‘j, 
aiul, by ditolotting and amplifying the s.uid*banLs, rocks, soa-biids, and MJiot 
bodies, produces fairy landscapes in which lakes trees, ruins, and fatilaHv 
dwellings, arc mingled in strange disoiden 
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coaBlV It is about thirty feet thielc, and in general rises sevc- 
ral feet'ibovc the surface, presenting the , apFa^ance ofaJi eiwr- 
mans wall, and in sortie places 6f tire ruins of casdes. Unhkc 
UMMt of the 'others, it is very large grained. Of the gr^rte 
veins the largest is that which runs across the face of Ben- 
Capval, over an extent of a mile and a^half- Tlrere arc others 
of the same kind in Konaval, in Taransay, and in many other 
The ingredients are of large aze, and consist of red or 
white felspar, quartz of various colours, sometimes ^anular, 
and.nrica in large plates » The simple minerals -which I have 
observed in the country are J,he following. 

Quartz of various colours, grey, white, brown, milky, and 
.. spar, generally flosh.coloured in the granite veins, and whitish in the 
St Moomtonc, in granite veins opposite the rock ot Stromay. 
m£ grey brown, dark^-en, black, in plates of upwards of nine in- 
S abo ^ly. Garnet, of numberless varieties, and of all sizes from 
four inches downwards. Cinnamonstone. Hornblende, in the pieiss, 
also as hornblende rock, and crystaDised. Hypcrsthenc, at Mang. 
Common and asbestous Actynolite. Flexible and n^ashestus in ^ 
mensc quantities t. Talc, common green. Indurated Tdc. rotstone. 
Xiniestone. SahUte and CoccoUte in the limestone at ^dill. Beryl, 

white, opaque, in the granite vein ofBen.CapvaL 2 

veins. Calcedony, iu small specks in the trap-veins. Clay, of a light 
green colour, chiefly on the declivities, seldom of great depA, and com- 
Lnlv mixed with fragments of gneiss. Porceto ^h, ^ 

porit uniter peat, ffs well as Uic bottom ol a lake, between lloihU and 
FUisbay,atK[ which the inhijbitants of the village of Bodi^ now depo- 
pulale^ formerly uK;d for whitewashing their huts. Bog-iron-ore, 
daik-hrown, compact, witji v^cular cavities, m considerable abundance, 
in many parts of the Fdrest, and southern division. Titamtm iron-ore, in 
. granite veins. Iron-pyriies. Zircon, discovered by Mr Nicol ; see for- 
mci Number of this Jounml. 

Peat and sahd form the principal ingretUents of the soil erf 
Hams. ThejjpFr pa^s of most of the mountains are coveted 

• Itisrem^&te of these veins, that the trap ones generally present 
distinct lateral surfaces, white the granitfc, in ^ cases that I Imve exammed, 
pass by a rapid transition into the bounfling-gneiss rock. 

■ + Dr MacCulloch mentions the occurrence of asbestos at Nisbishce. {Inis. 
Sith, pronounced Inishshee), which he conjectures to have been derived l^m, 
a Si of. Wpentiue. At Inishshee 1 foupd neither asbestos n« serpentine t 
butofthetomer I have seen enough in the eottnteyto load W 
occurs in a large perfectly teolated mass m gramte in the hiP» of LittteBorg, 



Geology. • 151 

wjtli fragments of gneiss, and their lower parts witl) peat, upon 
a sul3soil of clay or angular gra\cl. The valleys, where the 
rock does not oceujiy the surface, arc covered with peat, coni^ 
nionly thin ; but, in some places, where the surface is pretty 
level, from three to eight feet deep. There are no extensive 
tracts of flat peat. It is not necessary to describe the numerous 
varieties of tliis substance* that occur in Harris ; and I diall on- 
ly mention that some of them are very little inferior to coal as 
fuel. In a few place’s, such as the Glen of llodill, part of the 
I arm of Strond, and part of Ob, the soil is pravclly, with a mix- 
ture of vegetable mould and clay. The sand of the west coast 
consists entirely of comminuted slulls. Frap^inents of mytili, 
mym, veniises, mactra?, and otlu*r ' aimon shells, are easily <li«- 
iinguishableinit; and the shells of ralellavulgata and Cardiuin 
edule occ'urevcn to a great distance from the shores, in a sc’arcc- 
ly altcrcxl state. This calcareous or shelly sand varies conside- 
rably in fineness ; that near the sea is in general the coursc’sl. 
J\y the attrition wliieh its particles undergo in blowy weather, 
it is soinethnes, and especially in the s])ring season, reduced to 
a very fine powd<*r ; and from the west side* of the island of Bor- 
ncray, and the east side of Pabbay, may often be seen carried 
out several miles to sea, in the form of a dense white mist. I 
have already mentioned the iwo large flats formed by this sand 
on tlie west coast. In other places it is*heaped, into banks, 
sometimes upwards of twenty fcf ‘fin height ; and w herever it 
abounds, it is mixed by drifting w^th the peat or (‘arthy soil im- 
mediately behind it, pr(Klueiiig^’Xcellei!r*pasttire ground 

Population . — According to the census of 18^1, the population 
of Harris was 3909. As in most of the t)ther Hebrides, it is 
entirely maritime, there being scarcely a hut iu the country 500 
yru'ds distant from the shore. The inhabitants Ahibit conride^ 

in a small omincnce on the farm of Middle Borg, in a x eiii near the houses at 
Big Borg, in the Dun of Borg ; aijd frmn thence to the east side of the coun- 
try, in a dozen different localities*, in the irrogiiUr deposit, of which Scaire- 
ruadli forms the most remarkable poiut. 1 inention these lotalit:c‘« iiemg 
ail iij comicetion ; but it occurs moreover in many others. As to sorpc’iitine, 
I have never seen any in Harris, excepting the hed in the island of Ibicolpa^. 
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x^ble diversity in their appearance. In general they are at* small 
stature ; those individuals wlmore considered by them as exceed- 
ing the ordinary size, and accordingly designated by the epithet 
Uifor, or Big, seldom exceeding 5 feet 10 inches in height. 
Scarcely any attain the height of 6 feet ; and many of the males 
are not higher than 5 feet 5 or 4 inches. They oTu in general 
robust, seldom, however, in any degree corpulent, and as sel- 
dom exhibiting the attenuated and pithless frame so common in 
large, and especially in manufacturing towns. The women arc 
proportionally shorter, and more robust, than the men. There 
is nothing very peculiar in the HaiTisian physiognomy ; the 
cheek-bones are rather prominent, and the nose is invariably 
short ; the space between it and the chin being disproportionate- 
ly long. The complexion is of all tints. Many individuals are 
as dark as inulattocs, while others are nearly as fair-^as Danes. 
In so far as 1 have hecti aide to observe, the dark race is supe- 
rior to the fair in stature and strength. 

It is .scarcely possible to conceive a constitution more callous 
to all sorts of vicissitudes and hardships, than that of the He- 
bridians in gcr\^jral. A native of Harris thinks nothing of labour- 
ing in a cold and boisterous spring-day w ith his spade, up to 
the ankles iti whaler, and drenched wnth rain and sleet. Nor is 
there to be found a race more patient under privation. A small 
quantity of ne'^rse oatmeal and cold water w-ill suffice to support 
him under fatigues that w'6uld knock up a pampered English- 
man or J^owlandcr. In ^,esptct to intellect, they arc acute, ac- 
curate observers of natural phoiiomena, quick of apprehension, 
and fluent in speech. In their moral character, they are at least 
much superior to the jopulation of njost of the lowland parishes. 
'Murder and robbery are never heard of among them ; and if 
petty theft be sometimes practised, it is by no means com- 
mon. They are of an obliging disposition^ hospitable in tJie 
highest degree, charitable to their poor. The spirit of inde- 
pendence, however, which chairacterizes the Englishman, is un- 
known among them, and, accordingly, their respect for their 
superiors degenerates into senility . They arc, in general, not 
a tfltle addicted to flattery and scandal. In their Iquarrds they 
arc profuse in abusive epithets; but it is seldom tljat they <k>W 
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lo blows, even at their fu&erals or other merry-makings. Tlmy. 
are rather lively than grave, and express^ thar feelings and emo- 
tions, whether of joy or of grief, in a more obvious manner than 
'would seem becoming in other parts of the land. Although kind 
to pasang strangers, they dislike those who settle among them. 

Secluded, as it were, from the world, and ignorant aUke of 
the affairs of other nations and ol their own interests and rela- 
tions, they have no participation In the political feelings which 
imitate the other parts of the empire. This seclusion and igno- 
rance may also account in some degree for their extreme attach- 
ment to their country. I have yet one concluding trait in their 
character to mention.' Old age has been treated with sympathy 
and respect by nations even the mo-t savage ; here it is rather 
an object of ridicule and contempt. It is melancholy to think 
of the last years of the poor })casant of the Hebrides, banished 
to a miserable hovel, excluded from the society even of his own 
children, — subjected to privation when nature can least bear it, 
—without the vigour of body or of mind, the buoyancy of .spirit 
and the elevation of hope that supiwtcd him in the days of 
his youth, — ^without the complacency which respect and defer- 
ence are so adapted to excite, — and I am afraid, too often, with- 
out the friendly advice and benevolent care of him who ought 
to prepare his mind for tlie » hange which he is soon to make. 

Formerly the population consisted of two distin' Sclasscs, the 
tacksmen or great fai-mers, and t^e^mmpn people. The rela- 
tions of these classes to each other Ijcing generally known, it 
is unnecessary to say any thing ®n the subjee^. • At present the 
class of tacksmen is much reduced, and the system of subsetting 
land has been done away with. The jiresent race of upper far- 
mers,, compared with the former, is degenerate, and there, are 
few among them who can boast of those accoraplishmeuts which 
distinguished thrir ancestors. “ It wjll perhaps,” says Dr Mac- 
leod in his rcjwrt (Stat. liep. vol. x. p. 367), “ estate the worn, 
der of posterity to know, that the whole landed possession of 
. Harris, was, down to the year 1793, excepting foia: small-tenant 
farms holding immediately of the .proprietor, in the hands of 
eight gentlemen farmers, on whom all the other inhabitants ^e- 
i pend ; and that this distribution is so unequally proportioned, 
that two great farms compreheiyl more than one half of the es- 
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tatc. The ptincipal tactsmen,” he continues, ‘‘ live here like 
gentlemen ; they are, for the most part, men of liberal educa- 
tion, and pylite breeding.*” As I have just observed, things are^ 
different now ; and of the resident tacksmen, there assm-cdly is 
not one possessed of a liberal education, whatever he riiay fancy 
himself to be as to polite breeding. 

(To he ccyntinued.) 


On the Discovery of Native Iron in Canaan^ Connecticut^ 
Nor^i America* 

We arc informed by Mr William Burrall, in a letter, dated 
16th August 1826, that his father was surveying a piece of land 
on the mountains, about three years since, and by accident noti- 
ced a black vein in a i[ua)*tz rock ; he pounded upon it some time 
with a stone, and with considerable difficulty got out two small 
jiicees, the largest of which is in our possession. He has never 
been at the jilacc since ; and probably no other person has ever 
discovered it, or knows Avhere it is. It is surrounded by woods 
one or two miles on every side, and is ou the top of* a mountain 
700 or 800 feet above the common average of the land in the 
town. Mr Burrall^ says, there is evidence in that quarter of 
masses of irw, or its ores, of considerable extent, as his compass 
was materially affectc^ ; buf tjie particular vein from which he 
obtained the pieces appc^^rccfto be of no great extent; and Uie 
width of it is the, saulc as that of the piece in our possession, 
which measures two inches wide, and two thick. It weighs 
eight ounces- 

Thc following notice of the same facts has been received from 
Mr C. A. Lee. 

Native Iron on Canaan Mountain^ a mile and a half from 
iJte South McctingJiousc , — This is particularly interesting, as it 
is the first instance in which native iron, not meteoric, has been 
found in, America- It w^as discovered by Major Burrall of Ca- 
miaQ, while employed in surveying, several years ago. It formed 
a thfoi^teatum or in a mass of mica-slate, which seemed 
to have jbenn broken from an adjoining ledge. It presents the 
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usual ciharaeters of native iroii) and is easily malleable. Ifor 
some distance around the place 'where ,it was found, the needle 
will not traverse, and a great proportion of the tallest trees have 
been struck with lightning. Whether these phenomena are con- 
nected with the existence of a large mass of native iron, as yet 
undiscovered, I leave for others to determine ; the facts, how- 
ever, may be relied on."” 

Physical and Chemical Properties of the Native Iran gf 
Canaan^ ascertained in the Laboratory of Yale College, by 
Mr C. U. Shepard, at the request^of the editor. — In its first 
appearance to the eye, the native iron of Canaan resembles 
highly crystalline plumbago ; being every where invested with 
a tiiin coating of this mineral, which completely defends it from 
oxidation. Its structure is^ visibly crystalline, separating 
with considerable readiness into pyramidal masses, and more 
usually into oblique tetraliedra. This cleavage, htiwcver, never 
takes place without the intervention of thia scales of plumbago. 
It falls considerably short of meteoric iron in malleability, 
toughness, and flexibility ; as well as in the silvery jfrvhitcncss of 
its lustre, which, in part, is no doubt due to the plumbago dif- 
fused through it. In hardness and magnetic properties it does 
not differ perceptibly from pure iron. Its sjgecific gravity varies 
from 6.96 to 6.72. 

“ Intermingled with it occasionally is pative steeh One an- 
gular fragment, weighing about* eigjit grains, was perfectly 
brittle, sufficiently hard to scratch glas^ an^ "possessed of the 
charai^teristic granular structure, and silvery white colour of 
steel. With the microscope no scales of plumbago were notice- 
able in it. Dissolved in dilute nitric acid, it afforded an evident 
quantity of black, carbonaceous matter, upon the surface of the 
solution. 

A fragment of the native iron, w eighing 100 grains, was 
dissolved in dilute nitro-muriatic acid. The plumbago attached 
to it being left behind, was separated, and found to weigh , six 
grains. To the solution was added, in excess, perfectly caustic 
liquid ammonia,, by means of which the iron was thrown down. 
The ammoniacal solution was then examined for lead, copper, 
any other metal which mi|^t be present, by adding to it 
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h^drosuJphurct of anunonia. No precipitate, nor cliangc of co* 
lour, was produced, tliough«^*uffercd to remain for bcveral days, 
which loads to tlic conclusion, that our mineral is unalloyt?d with 
any metal- In tlii^ respect, therefore, it differs from the native 
iron of Saxony, in which Klaproth found, lead 6.0, and to])pcr 
1-50. The iron being washed and heated, weighed 1J27 grains*; 
which being in the state of a peroxide, according to Mr Children, 
iiulicatwl 88.90 metallic iron, or, according to Klaprotli, 9^3.21 
UK lalhc iroi*. 

To secuie greater accuracy, iht pioccss v\as repeated with 
60 grain -> of the mineral, ffom wliich weie separated B.50 grains 
plutnhcigo T1 k‘ iron was precipitated as before ; and after being 
heated, weighed 6J) grains, which, a( cording to Clnldreii, nidi- 
»*ated f I'.lO inelallic iron, or by Klajirotlfs rule 45.90/’ 

Itiivaih^ i)if Jlu Kdiior. — Thert' can be no question that 
the nalne non abo\e described is a genuine pioduction of the 
earth, and that it holds no connection with ineti‘oric iion. Tlie 
mass bears the marks of a true mctallij ^ein, it has smooth 
bide-', and small sjiecLs of blue and white quart/ aio •''icking in 
it. Nickel, constantly fiaind in tlic nittcM'iic irons, is ab-sent from 
this specinu'n; and if it were a qucMion whether natite iron hi 
a true production of mines, this discoxery decides it.” — 
mans Jourmil^ 18^37 


(kficral Obsn vufions iH Nntuml madi dvringa Jour 

ney among the Blue Mountains in Neu' South Wales. By 
]W. Jl V Lilssov. 

In tins shoit Itinerary, wc only propose to give a summary 
account of the animal productions wliich arc peculiar to the 
ilnuatc of New South Wales, a country so fertile in interesting 
specie^, and so rich in animals still little known. The short 
stay XV hid I we made at Port Jackson, does not permit us to cn- 
tcjj^iulo e\ivusiv( <k»toils on this suhjc't't, and w^e can only add 
some gleanings to vvhat has nlj't^ady be en observed b)' preced- 
mg traveller*** 'flu English, who have established a splendid 
Mvk«uy ill this part of tije glolx', arc excellently situated for 
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rxploiing tbc country with complete success;, and Icavidg no-* 
tiling to be desired with respect to it by the naturalism of 
Europe, Wc do not find, however,* that they have as yet taken 
due advantage of their excellent opportunities; and if we e\- 
cej)t the works of Shaw * and Lewinf , both of coiihiderable 
merit, no particular work has made known in detail the natural 
i’iehos of a country still almost unknown, especially in its iule- 
l ior-^ W e have much to hope from Mr Macleay, wlio has re- 
ci'ited an appointment there J, and we have r(*ason to regret the 
di‘parturcof the last governor, General Brisbane, who did all 
ill his power to facilitate the pursuits of naturalists, and win 
treated us with a benevolence for wlrtch it affords us pleasure to 
testify our highcsl gratitude. The investigations, which have 
had for tlieir object to i‘lucidate the /(Kilogy of Now Iloiland, 
aie contained in our classical w^orks and sch^ntific collections ; 
and cviry bodjy know^s 1 lie important researches of Mi ssrs ('u- 
viiT, Gcoffroy St Hilaire, He Blaiinille, TiabillanHerc, Pcnai, 
Lesueur, Qiioy, and Gaimard, in Erance; of Mi'ssrs Banks, 
White, Phillip, Latham, Knox, Home, Vigors, and Swainscm, 
in England; Blumenbaeh in Germany; and 'IVniminck in 
Holland, 

Tn this itinerary w^e shall follow tlu‘ order of our i‘neamp 
meiils, and of our progress across the Blue Mountains. But 
before proceeding farther, must make a*remark or two rt*. 
garding the manner in which this jiarriev has been broken, a 
barrier rendered famous by what ha* ivlated of it, and by 

the attemjits whieh sevetal En^lislmifii jj^ade Jo surmount it, 
and especially the cele^brated Bass. • 

The year 1813 was very dry; the springs disappearetJ, the 
grass was burnt up, and the cattle perishetl for want of food. 
Messrs Lawson, Blaxland, and W cntwx>rth determined to ala. 
tempt the passage of the Blue Mountains, in search of fresher 
pastures, in order to repair the disasters of the yc‘ai\ Tliey 

• Shaw (George), Zoology of New Holland, l^ond. 1794. firo* 
t The Birdb of Now South Wales, by John Lew in, ito. 20 pktes. There 
is also a w'ork hy the same author on the Lopidoptera of New sijfcbyMVules, 

J voL 4to. 

$ Named this year secretary-gener«U of New Soutli Wales, the most im, 
poriant oiHce n6xt to that of governor. 
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cros$e3 at Emeti-ford^ and ascended the drst plain 

of theiBfeib Mountains with ease. They then got embarrassed 
numerods detours, and were on the point of renouncing 
thi^T prcgect. But at length their obstinate perseverance waS 
erbwned with success, and after having descended York Moun- 
tainvthey discovered a rich and fertile country, and returned to 
PQr1>Jack>son, to announce this important discovery. 

I have always been astonished at the difficulties which tliosc who 
first attempted to cross these mountains have said they had under- 
gone ; for their height, at the highest summit, is not more than 
aljOLit 2500 feet, and tlie two ranges which they form are con- 
nec^d by undulations of nh great importance, and could scarcely 
present any obstacle at York Mountain for descending into 
Clyde Valley. We must suppose that all tliose who tried the 
enterprise' in the earlier times of the colony, ,had coasted the 
rugged and steep sides of Uie Prince Regenfs Glen, which is a 
deep valley, the vertical walls of which must naturally have pre- 
sented insurmountable obstacles, although at a short distance it 
was easy to pass over the sloping declivities which connect the 
various divisions of the first range of the Blue Mountains. 

Having provided ourselves with a tart and guides, M. Dur- 
ville and I set out on the 29th January 1824. I shall not de- 
scribe Sydney, Paramatta, or the farm of Emeu Plains, which 
is bounded by the ^^epean, and now abundantly covered by the 
cereal productions of Europe. This rich and beautiful plain is 
situated at the foot of the Jfiue Mountains, twenty miles dis- 
tant from Sydn^ Cows?, The ry;k is uniformly ferru^nous sand- 
stone, excepting the Prospect Hill, where the curious phenome- 
non is observed of a liigh eminence, consisting entirdy of dofe- 
r&c, the foot of which is enveloped in sandstone, which is every- 
where uniformly of the same nature. In tha fresh and running 
waters of the Nepean, I found a very small C^^hSy together 
with a species of Unio. A small Teal, allied to, or perhaps even 
identical with, the Smeromtte, lives in flocks upon this river, 
„ which is no longer inhabited by the Omithorynchi, or at least in 
su^sh number, that it is very rare to have any in this loca- 
supply this want, however, theyellow-crested Cockatoos, 
of Latham), tjie wood resound with 
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their cries, perched lon the trees, in the holes or chinks oF whidf 
they nestle* 

In thfe place I had to regret my not being able to kill the 
•singular bird, commonly named at Sydney the Coachmmi^s 
Whip^ because its cry, which I have often heard, resembles 
exactly, the smack of a whip. Is this bird a Philedon, and lias 
it be^n described ? ' The purple Choiicari, the SathiMrd (Gra- 
cuius), equally prefers the high Casuarinae, which border the 
Nepean, at its exit from the Blue Mountains. 

On the 31st we began to ascend the first range. The road, 
as far as Spy^ingwood^ is a gentle acclivity, and the whole face 
of the mountains and the ravines, Hby which they are divided, 
is covered mth forests of Eucalypti and Casuarinae. The 
Mimosa taanfoUa^ ii new species of C^mningham’s, was in flower, 
and exhaled die most agreeable odour among bushes of Lantr^ 
hertia spedosa and Protea, It is here that the Menura {Me- 
nura rnagnifica ; M* Novw Hollandla of Latham), is chiefly 
found, the tail of which, remarkable for its great beauty, pre- 
sents, in the solitudes of Australia, an exact pattern of the har- 
monious lyre of the Greeks. This bird, to which the name of 
WoodPhca^anthgwein by the English of Port Jackson,frequents 
the rocky and retired districts ; it comes forth in the evening 
and morning, and remains quiet during the day upon die tree, 
where it is perched. It is becoming every day rarer, and I 
only saw two skins that had been, preserved by Mr Lawson, 
during the whole period of my stay in NefV South Wales. . 

Wc arrived in the evening at the Si^an»j>, an extensive marsh, 
where we put up our tent. We observed in this place a great 
numlier of crows {Corvus coronc, Lin.), the species of whidi 
does not seem to differ in any respect from that of Europe : a 
small goatsucker, with very prettily marked plumage {Capri- ^ 
mulgus Novcb HpUandica)^ and the banded skink {Semem ni* 
gr^uteus of Quoy and Gaimard^). The heat during the. day 
was very great, and a thick fog spread itself over the moun- 
tains, on the approach of night, which was very cold. The 
change of temperature is extremely rapid in these edhi^ries. 

On the 1st of February we crossed the chain, whicli*®hate 
most elevated point is named Kin^s^ Table Lmd^ Its height is 

Tht* tJnivra WWte ig vwv rgrft hei’e. 
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^^7^7 feet *. The sandstone is nearly exposed in all 

parts f fhe vegetation is patched, nnd consists of some species of 
CasjjJarina and Etical^pti^ and it is here that the pretty Pater- 
sqnia glabrata of lij’own grows in the greatest abundapce. 

Not far from King’s Table wo discovered a rich valley, inclo- 
sed by vertical walls, 676 English feet high, formed of regular 
strata of sandstone. It was the Prince Regent’s Glen. From 
the place, named Pitt’s Amphitheatre, the view extends to a 
grmt distance over the various uiid illations of the chain of the 
Blue Mountains. Torrents of smoke rose froiA various parts 
of thi‘ woods, which, from the negligence of the savages, are very 
often set on fire. ' ' - 

On our way to Rlackheath, I found in the middle of the heath, 

♦ in a state of complete torpor, the Black and Yellow Skink of 
Port Jackson, figured in the geological atlas of Messrs Quoy 
and Gaimard, in Freycinct’s Voyage. What is remarkable is, 
that I found another individual in the samt* state some days af- 
terwards ; and that those which tlie naturalists of tlie llranie 
J)ronght with them, were collected under similar circumstances. 

York Mountain, or Cox’s Pass, is elevated 3^9^ feet above 
the level of the sea; and. the path wdiich it was necessary 
to make upon the steep side of this mountain, to descend into 
the charming valley of Clyde, is so rough, that although it 
has been made to describe several turnir*_j.s with great labour, it 
is still a difficult j,>oint,and isfrequently the occasion of accidents ; 
and carriages somewhat heavjjljr loaded can only be' got up the 
iicclivity by mcjins .rif hard spraining. At York Mountain, 
sixty-two miles distant from Sydney, the sandstone formation, 
which us often ferruginous, containing hydrate of iron, whieji 
gives it its colour, together wuth iron glance, dissemination 
shining scales, entirely ceases, and tlien commences the pri- 
mitive formation, which extends to Bathurst, consisting of 
qiiartziferous, granitic and syenitic rocks, which extends to Bit- 
thurst. Tliese rojcks alternate in the bed of Fish River, with a 
/blackish quartziferous petrosiliccolis t^s of 

the nr iot^ t^ns near Coneys River, are covered with a common 
strartflS^ pegmatite -j*, - 

^ to Mr Oxley's 

+ All these »])e(iiau!Ui’. havt? been sent Wjiho lyTuseuni, and examined by 

Cordier.- ,, 
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It is . in York Mountain that the Echidna HystHx of Cu-* 
vier chiefly lives, which the English rear , in a state of domesti- 
city, for the purpose of selhng them at a very high rate to col- 
lectors. This animal, which in appearance approaches the 
hedgehog, has accordingly obtained that name among the colo- 
nists of New South' AVales. It burrows, and does not willingly 
come out in dry weather ; it is therefore difficult to procure, it 
during several months of the year. According to tlie acccjunts of 
it which I have received 'from the convicts who inhabit York 
Mountain, it lives upon insects and legumes, and chiefly on 
ants, which it gathers with its tongue, after tlie manner of the ^ 
ant-eaters. It emits a small gruntiflg sound when disturbed, 
and its manners, in a state of liberty, are but little known. I 
could obtain no furtlior intelligence respecting it from tlie inha- 
bitants of the country. An Echidna^ which I had procured, 
and which my colleague, M. Garnet, endeavoured to carry to 
Europe, gave him an ojiportunity of publishing an interesting 
note regarding the manners of this animal in a state of capti- 
vity This place, like all the neigh! ^ourhood of Port Jackson, 
and especially the cemntry about Botany Bay, is infested with 
the black snake, the most formidable reptile of this country, and 
that whose poison acts with most celerity. A great number of 
serious accidents are mentioned as having be on caused hy the 
bite of this Acanthophis^ whicJi is distinguishtMl by the shining 
black of the upper part of its body,^and the agreeable rose-co- ^ 
lour of the under part. • ' 

We crossed Cox’s River, formecl \fy the junction of tw'o 
small brooks, upon fallen rocks of a very beautifurgranitc. This 
river flow^s from east to west. 1 procured here the large and 
small flying phalangers, {JPetavTista taquanoldcs and P, scinrea 
of Desmarest). At York’s Bridge we killed several species of # 
philedonS: they live in flocks in the large encalyptuses. We 
procured an undescribed species, as well as the Spotted PhiU- 
don ( Certhia Nove^HoUandia^ Lath.) the white fronted Phile^ 
douy the Speckled Philedon^ an^ the Black-cap, {Certhia at^'i- 
captUtty Lath.) V 

On the third of February wc reached Fish River, wberi?^^^®i, 
encamped with the intention of killing orniihorynchuses. The 
^ See the Anhales des Sciences Xaturelles, for December 1826 . 

OCTOBEE — DECEMBER 1837. * # 1. 
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long (Ixouglk had very nfiidi diminished the depth of its waters. 
It was fordable in most places. The Ornithorymidy which are 
called Waier’^Molcfi by the colonists, and Movflcrigong by the 
).idtives, inhabit tlie banks of this river in considerable al)un- 
dance, wliile they ha\ c become very rare on those of the Ne- 
pean. They are still pretty numerous at the proper season in 
ramphc'll and Macquarric Ri%crs, and at Newcastle. The ' 
sjK?u/ic name of paradoxus has been given to this singular ani- 
mal of which Shaw has nladc hi^ genus Platypus^ and Blu- 
mcnbach tlio gemis (hmthoi y minis. Its extraordinary forms 
seem to sanction this name. Hr Knox, when he announced 
to the Wernerian Society* of Edinburgh, Ins beautiful tlibco- 
very of the crural gland, which communicates by a canal vvith 
the 5 pur with which the hind feet arc armed, was virulently 
attackwl by a physician of J^)rl Ja(‘kson, in the Sydney (Ja- 
iictic. The AeisLraliau doctor denied the (*xistenee of the 
gland and its duct, and sujiportcd his opinion by the con- 
sidci’atiou tluit there was no jiroof that a dangerous wound 
had over been inflicted in the country. He a'^'erted, that these 
spiub, of which the female indhidualo never have any, are in- 
tended foi thv purpose of assisting the niiJe^ to lay hold of the 
females, and to keep them immoveable during the act of gene- 
ration. bubsccpicnt observations liave reduced these assertions 
t ^ their true valuc^. The coloui of the fur of the ornithorynchus 
is ordinal ily dark browTi, iconic varieties of age or sex that have 
been considered as species, ^jfre of u reddish colour. Mr Mur- 
doch, the biiperinl^'iidant of the farm of Emeu Plains, assured 
me that he had found oriiithoiynchus^b and that they were 
of the faiaie of those of a domestic fowl. 

After having w^aitecl for several hours in a stale of perfect 
•immobility, to see if any of these animals would make their a|i- 
)>eaiance, I left the banks of Fish lUver, and the small rocks on 
a level with the w»^ator, to which they resort on issuing from 
thcii holes. I was after w aids informed, lhat, at this season of 
the year (January and. February), the omitliorynchus remains 
clQ^>e burrow, and only appears at the time of the great 

Peroa, Voyage aax Te^eS ikusttslcs; Dosiuiircst’s Matnmif^res; 
Vuuderhoeven, Nov. Act. AcHd4 Cobs. J>op« Cavol. t. xi. Knox, in the Me* 
nioir# df the Wernerian Society, and the Annales des l^cicnces NaturcUes ; Sir 
Kverard Home; Bkinville, Ac. 
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r&ins 'which, hy causing the waters of the rivcr.s which* it 
bits to swell, drive it out, and force it to keep upon the surface 
of the ivatcr, and among the rushes, which edge the bunks. Dr 
. Jamieson, who lives at Regent Villa, and who is busy collect- 
ing the productionb of New South Wales, has in his possession 
a considerable number of ornithorynchuscs preserved in spirits 
of w inc. lie had th(» politeness to promise niy cotn}>anion and 
myself some of them; hut he has without doubt been unable to 
fulfil his promise. It is diiliciilt at present to procure this ani- 
mal ; and the skins whicli one gets in the country, from hewing ill 
jircpared, and not i overed w ith preservative substances, easily spoil. 
On the encaly]:>tuses oi‘ the iieighhojirliood of Fish River, I oh- 
ser\ed several large King^s-Fhhtrs {l)aulo which 

emitted .i deafening noise, that was still moie increased by the 
echoes. Tlieir cry is sharp and prolonged ; and these birds arc 
hUipid and fearless. 

Although the edges of Fish Riw r aw pretty agrt^oahle, they 
\cl present that monotony which is unuLisall} chai ad eristic of 
the \e»>etaUon of those countries. Besides, about a score of spe- 
cies i»f EncalyptuSi the appearance of which is very much alike, 
there are only to be seen, and with no variety, Mmos^e^ Meiro^ 
udifosea^ Proka^ and a very few European genera 

along the edge of the watcKs. Iluice the forests of Au«»tral- 
asid have a sail and lugubrious a^piaa. In crossing the Blue 
Mountains, one cannot fail to lemark tlie uniforniify whicli 
nature has given to the leaves. Tffeir fot;m, e\ce}>ting perhaps 
that of i>onie mimosa? with bipinittitcd jbliaceous expansions, is 
generally simple, and they aroinDieor les^^-y,«stifr and smooth. 
She would seem to have accoiamodated them to the dryness of 
the soil, giving them an obliijuc direction, ibr tliepuniose of 
prc'senting the giealest jiosslble surface to the air, which must 
furnish their principal nutriment. New ’Holland alone presents 
the singular phenomenon of tntire loaves or foUaceous petioles 
in trees whiclt arc every w here else remarked for the extraor- 
dinary elegance of their divided foliage. Another remark, 
which is not rtew, it is true, is, that theBlCieMount»ips, as well 
as the whole surface of New Holland, are entirely destitucJ^of ali- 
meniary fruits, excepting the Soroae, a bramble allied to Ruhus 
frnikostis, and a small benry, of which the European^., make a 
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sexy good j^r^rve,' and which is produced by the Leptonteria 
in Brown ; all the fruits of this country are woody 
and, coriaceous*'^. For this reason^ the natives have been forced 
to inhabit the banks of the river, and to follow their course in 
wandering tribes, according as the resources of the tjhase or 
fishing become exhausted. Whence arises that absence of 
art, that profound barbarism, in whicli the black race of this 
country is immersed, which drags on a miserable existence, ap- 
proaching that of the brutes. How different from the half- 
civilized state of the liappy islanders of the Oceanic race, whose 
soil, rich and fertile in nutritious fruits, is sufficient to ensure 
the existence of tribes, whiclj do not require to provide for their 
daily subsistence by such fatigues. 

The eucalyptuses which cover the eminence, before arriving 
at Sidmouth Valley, present this peculiarity, that their bark is 
vrhite, satiny, and torn into long straps, which hang from the 
branches, and make a peculiar noise. They afforded a refuge 
to a great number of small green parrots with red heads, and 
of the size of a sparrow, (Psiiiacv^ pustlhis^ Lath.), which cried 
all together at sun rise. On crossing Fish River, at a distance 
of ten miles from the farm of Rennevlllc, we found in the wa- 
ters, wdiich ran over granite pebbles, a considerable number of 
insects of the genus Gyrinus^ and a species of Icech^ the body of 
which is brown, and marked with two broad, longitudinal, yel- 
low bands. This ahiinal manifested a great avidity for blood. 

Presently there opejjed u^on us Bathurst Plain to the right, 
and Macquarrie Plain to )t\c left. The former of these, in the 
middle of whichr is Situated the* establishment whicli bears the 
name of the present minister for the Colonial Department in 
England, is of great extent, and entirely clear of wood. It is 
covered with Gnaphalium and Xerwniliemum bracteidum . , 
clouds of CrieJeets^ the dy tra of which produce a peculiar clatter, 
flew ofiF at every step. . The Coturnix australis of Temminck 
is very common here ; its white and delicate but flavourless flesh 
is highly esteemed. We saw several species pf Hawks (Auturs- 
Epervi^), but did not kill my of them. We remained 

. ' ' ' ' 

* i0U p^Urrille, equally distinguished as an able ofllcer and naturalist, has. 
elicited conclusions of great in^rest with respect to this subject. 
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ni Bathurst two dam Mr Morinet, who commanded 
received us with urbanity, and* afforded us all the assist- 
’ance in his power. Bathurst Plain is watered by Maeguarrie 
River, which is the same as Fish River. Its height above the 
level of the sea is 1970 English feet. It contains about 6000 
acres of good arable or meadow ground, which allows a large 
stock of cattle to be reared. It is here in particular that the 
Spanish breed of sheep has been propagated, which affords a 
beautiful wool, but which has never to this day been transported 
to England without being damaged. A hundred miles from 
Bathurst, in the interior, Wellingtl)n Valley has been cleared, 
and here a post of incorrigible emvicts lias been established. 
In the south-west, far beyond Mount Mollc^ common limestone 
has been discovered, a mineral substance of which New South 
Wales seems destitute, and of which the English arc in the 
greatest need for the building of their houses, as the shores do 
not afford enough of shells for that purpose. This article was 
ardently sought for, and it was not without the greatest satis- 
faction that the cave was discovered which lies to the north of 
Bathurst, at the distance of sixteen miles, of which the roof is 
lined with thick stalactites of a calcareous alabaster, furnishing 
an excellent lime. Ten miles from this establishment, at Pine- 
ridge, there is a forest entirely composed of cedars, f Callit 7 'is 
spiralis of Brown), the wood of wl^ch is excellent for building. 

Macquarrie River, which is naij:her debp nor broad, has its 
banks covered with European plants. ^Th^;^ are found here po- 
taiTiogetons, aquatic Ranunetdt^ the Lythrum Salicarla^ the aSV/- 
uwlus^ the Verbena qffiemalis^ the Polygonum avicularc^ or a 
species closely allied to it, &c. 1 found fishes in this river 

which form two new genera; the first species, named Gryyies 
Brisha^m of the family of perches, and the second named Mac- 
quarria Australasice They attain a large size, and are much 
esteemed as food. The Grypies is often three feet long, and 
nearly sixty pounds w'eight. • An Emys (the Testudo longicoh 

. ^ 

* So named by MM* Cuvier and Valenciennes, in the cataloj^i^.Qf the 
Collections which we brought to the , Museum. I have proposed the name 
of Gryptes Bnshaniiiot th!^ first, in honour of the Governor of South 
Wales, who. received us with the greatest kindness. 
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Us of Shaw), entiray black, with a veryJat .^haU and a long 
nuck, is ’also fonnd in Macquarnc Ktv*. This speues do p. 
not draw its head unda the carapace, but lodges it u^n oiw o 
the sides, between that iiart and-the plastei^n, which thus aferd 
U protection. The pretty liahuiie 4or6e o( Pei^, a I h^sa 
( P. australis ), and a Lymn^ea with a very bnttlcshell, enriched 

our colleciion.s. ■ . r . 

On the banka of this river I observed a species of Lapwti g 
which was extremely wild. It is called the Spur-ivinged I lover 
by the English, and is probably the Charadnui pectorahs oi 
■ Cuvier. The colonists knrfiv a reptile with a very slender body 
under the name of Thrcml-Snalc, the bite of which is followed 
by almost instant death ; and I l.ave been assured that horses 
wiU not live beyond fifteen or twenty minutes after being bitten 
by it. I am not aware that thi.s serpent is mentioned by any 
author, and it would he interesting to confirm its existence. 

We have not thought it nece&,ary to give any particular ac- 
count of the general aspect of the country. Details of this na- 
ture would be out of place bore ; aud wc prefer briefly mention- 
ing some of the geological objects which wo had an oppoi u- 
nitV of seeing during our short stay at Sydney. We shall, m the 
first place, make a few remarks on the race of the human species 
which inhabits this tminlry. To judge by his external appearance 
and intellect, the native of South Wales would seem to have 
hc 'Ti degraded from the true lUnk of man, and to approach the 
nature of the brutej^. Whatever may he the opinions of writers 
with regard 16 their history, and the numerous diflerences by 
which they have supposed them to be separated from other 

tribes of the black race, after having properly considered our 

data, and viewed them in every light, we here state the .result o 
our reflections, witliout attaching any other imimrtance to u. 

The Australian Negro race, which is peculiar to New South 
, Wales, does Hot appear to us to differ in ^y thing essential 
' from the Oceanic Neg^-o race ^ ofi which the Pa^us alone ton 
another ^^mewhat distinct branch. It presents the mo^t perfect 
of form and external characters to the mhabit^te of 
New Bnhiin, New Ireland, and very probably to those of New 

• The 'I"”*® Mekniiiniw of M. Boiy do St Vtocont, Art, 

Homme, in tliij filet- fhiss, Na*. ' 



Slue Motiniaijis in u^ew So'iith Walc,^: . 157', 

Caledonia. Their hf^ir is woolly, thick, and arranged in hangiiig 
locks; their size is variable, bu<t iii" general moderate, their 
.nveragjs height being five feet four inches. Their cheek-bones 
are prominent, the nose broad and flat, the mouth large/ the lips 
thick ; their extremities, although slender in the greater number 
of enses, are often regularly pro})ortioned. Separated into scat- 
tere^l tribes, without mutual communication, and wandering 
about in search of a precarious subsistence, each tribe has creat- 
'cd a language of its own, or has been influenced by its local po- 
sition irijjhe dcvelopemont of its inoustry, which is always very 
limijcd. The poverty of the soil, a^id the rigour of the climate, 
must have exerted an Influence upon the race, and deteriorated 
it; and it is from this source that the slight difibrenccs arise, 
which seem to separate it from ^hc African negro race, witli 
which, however, an attentive examination shews it to be identi- 
cal. One may conceive the influence which, in the course of time, 
a country must have, wdiicli produces no eatable fli-uit : the inha- 
bitants must have betaken themselves to hunting and fishing, 
and become tiomadic ; they would, therefore, Imve regarded as 
useless the formation of perniaiieiit villages, and must , have con-^ 
fined themselves to temporary places of shelter. They would 
also have chosen the most indispensable and the most simple im- 
plements; they would have constructed their canoes of enca- 
lyptus bark, tied at the tv.u extremities, — or made use of logs, 
in the form of rafts, to go into the^ays and creeks. The negro 
race, besides, no where shews itsdf j’emarkablc for its intellect, 
and every thing announces it lo bo static*iry in its ideas. It 
has cliaracters which .ne peculiar to itself, in wliatever part its 
branches arc met with. These chaimtcrs arc, the divergence 
of language of each particular trib^; their common taste for 
raising conical eminences upon the skin, which is found to pre- 
> vail as well in Congo, Madagascar, and New Guinea, as in all 
the parts of New Holland, — and never in tlic yellow Oceanic 
race ; a peculiar and general custom of marking the face with 
red and white powders in bxbad streaks, or of covq^ng the hair 
with ochre; the habit of not concealing the organs genera- 
tion * ; that of passing a stick through the septum of the nbse ; 
&c. These essential characters are in opposition to those of the 

* In all those which have not hackany long continued communication with 
Jiluropeans. 
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two races of the Oceanic Isles, which w'e designate by the names 
of the Ocemiic and MongoliUn branches. We shall unfold ojur 
ideas on this subject more particularly, in a separate essay. In* 
the mean time, it is probable that the ncgVdes of NeW Holland 
have extended into' the Australian Continent by New Guinea 
and the eastern islands, and that their migration has been made 
from the coast of Africa by the great island of Madagascar, 
which had itself, at a later period, received men of other races. 
Be this as it may, the number of inhabitants of the county of^ 
Cumberland is rapidly diminishing; — and these stupid savages, 
insensible to all that has been tried for their improvement, have 
only derived from the Europeans vicious habits, which hasten 
their destruction, such as an inordinate taste for spirits. Syphilis 
and smallpox have also at length committed their ravages among 
them. If the number of native inhabitants is diminishing, that of 
the indigenous animals is also decreasing in a remarkable manner, 
and the period is not far distant when all the civilized parts will 
be destitute of kangaroos, ornithoryncliuses, &c. Already the 
emeu {Camarlus anstralis^ Shaw) no longer inhabits the plain 
called by its name, and which it formerly filled. This enormous 
gallinaceous bird has fled beyond the Blue Mountains, or beyond 
the limits of cow pasture. The great kangaroo {Ka^gurm la^ 
hlahis^ Geoff r.) is ipM" only seen in a state of domestication. I 
observed several of them feeding at large in the west park of 
H‘^>sc Hill, at Paramatta, railing themselves upon their hind 
feet, to observe what was going on around tlicm, and flying off*, 
when disturbed, by loiig bounds, lighting, at the same time, up- 
on their short fore feet. This animal, the bard and coriaceous 
flesl) of which is in little estimation, as it is only the hind quar- 
ters that are employed for making or(Jinary soups, .is tamed with 
extreme facility. One was shewn me at Port Jackson, which 
had been brought up by a soldier of the garrison, and which 
punctually obeyed the orders of its master. It was a great 
adept at boxing. This kangaroo shewed a great degree of cou- 
rage, did ^ hesitate to attack a dog, and made use of its hind 
for striking those whom, it \vished to fight, by throw- 
ing itself upon them with a sudden and very high bound. With 
its master it betook itself to sport, and played only with, its two 
fore without seeking to injiyre him. 
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Analyse^ made in Colombo of Ceylonese Va/rietles (yf Ironstone 
* . and Liniestone. By Geouge Middleton, Esq. Apothecary 

to the Forces. (Communicated by Sir James M‘G rigor.) 

1. Reniform^ or Kidney-shaped^ Broww Clay Ironstone,'^ 
Ix occurs massive and globular : sometimes these are hollow, ' 
(a hollow globular ball, weighing upwards of 21 lb. is in the 
Museum at Colombo), surface sometimes marked with impres- 
sed forms. Fracture conchoidal ; lustre semi-metallic ; ad- 
heres slightly to the tongue; streak pale-brown. Sp. gr. 
= 3.793, of a specimen from Mattdle, and forwarded by Dr 
Knox for the museum ; 4.06 of a specimen from the eastern 
part of the island. The constituent parts, after two careful 
analyses, arc as foUojvs : — Silica, 10 ; alumina, 3 ; lime, 22.5 ; 
magnesia, 8.5 ; oxide of iron, 50 ; water, 4 ; loss, 2. = 100. 

2. Granular Foliated Limestme. — Is white and translucent. 
Sp. gr. =: 2,853 ; constituent parts, lime, 50 ; carbonic acid, 
42; silica, 2; magnesia, 2; water, 2; loss, 2. =; 100. It is 
cpiarried at Kandy, and employee! for building purposes. 

3. Common Compact lAmestonc.-^Xx.'A colour is greyish white. 

Sp, gr. = 2.578 to 2.6 ; constituent parts ; lime, 52 ; carbonic 
acid, 42 ; magnesia, 1.5 ; water, 2,5 ; Loss?, 2. = 100, This 
limestone was brought from Poaelc!l)r Cavern, near JaiTna, and 
was part of a collection of miueft-^ils sent by Governor Sir E. 
Barnes^ to the Museum at Colonjbo. .-r ^ ^ 

We have much pleasure in communicating the pi’cceding 
analyses to our readers, as they arc probably among the first 
regular analyses of minerals hitherto mode in India. We feel 
confident that Dr Collier, .President of the Colombo Museum, 
to wdiom Mr Middleton’s communication was addressed, who is 
an intelligent naturalist, and active medical oflicer, will continue 
to encourage the taste for natural history and chemical minera- 
logy in the East. ^ 
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Letter J'rom l^rofcHf^or iKsire Uj t^tc Editor an Mr Eiivhic's 
EApcrimaits on ffcaf, and New Photometer, 

My Dlah Sir, 

ITiWiXb long projected the publication 6f a complete Tvp.n 
tisc Oil the Theory and Application of Heat, I have generally 
overlooked hucli stalrinents a-j gone forth tending to limit, 
modify, or con tradi(‘t th^ principles 1 Ind already catal dished, 
being convinced dial die precise and decisive experiments hicli 
I shall piodiicc, must <h^j)cl cviry sliadow of doubt. My 
anxiety to advance notliing exei'pt wlul \va-> :;scertu.iued by the 
most scru]>u!oas actiU’Jicj, lias hitlierto retarded the ap]K\irance 
of tliat work; but 1 purpose, witliout lurlhev delay, to perlbnu 
the la^k thus imposecL 

In the mean time, I may *‘U>p to notice a circinnstant't ivlilch 
has been sedulously (ui'iicd .against tlic doctrines uhic'h I had 
projioimdi'd. If i\ nul-hot btill be held behind a glass v^i-een*, in 
front of a metallic redector, a considorabli^ inipiv.^siou of heat is 
concentrated at the focus; from which it has been hastily con- 
cluded, that the caloriCe ;Y/yv emitted from the Imll (I borrow 
the usual language, thougli it involves an assumjition) pass 
fi’cely through di(i glass. But the fact ks readily cxplaineil, 
from the establislied princij^de, that die screen becoming much 
liuited, soon act*- u]m\ the reflector by its own radiation. Mi 
Jlitchie, Rector of die Aoademy at Tain, has, in a }»aper printed 
in the first part6f*riie Philosojibical Transactions for the present 
year, endisavoured to oppose this cxjilication by some other ex- 
])eriments. Suspending the hot-ball beliind a very tliin disc of 
glass, he found a dclicafr* thermometer placed before it to be 
sensibly affected, though he kept blowing against the disc with 
a bellows. Now, here lies the fallacy of the experiment; for 
the current would certainly not make the bcreen colder than the 
air of the room, as Mr Iliicliie bupposes, but only prevent it 
from acimtring so high a temjjeraturc as in a still atmosphere.^ 
I l^iawi-^sevvhere shewn, that a wind of eight miles an hour only 
doubles the disbijiation of heat from the surface of a body. The 
continual accumulation from the ball would therefore still enable 
the disc to rixdiatf profusely, t. 
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It would be unnecessary to foUow tbe rest of the experimejEits 
brought'^ forward by Mr Ritchie, which seem neither happily; 
devised, nor capable of much accuracy. 

But a vSry simple and unexceptionable experiment will set 
the question at rest. I had a differential thermometer, with pa- 
rallel branches, constructed of rather large dimensions, one of 
the lialls blown as thin as possible, and the other extremely 
thick, peidiaps the fifteenth part of an inch in thickness. Into the 
cavity of this ball, sulphuric acid, tinged with carmine, was in- 
troduced, sufficient to till both branches ; and the tubes being 
united, and jiroperly bent, the lui\jiid wa;. adjusted to stand 
about the niiddle of the stem, under the thin ball. On placing 
the instrument near-a clear strong fire, tlie thin ball hj ing more 
quickly affected, the lk[uid sank rapidly in tlie stem, but again 
rose gradually, and in the space of about ten minutes rccoNXTcd 
its station. There it remained, but with a slight fluctuation, 
owing to some occasional variation in the strengtli of the fire, 
or to the fluctuation in the^air of the room. On withdrawing 
this diflereutial thermometer agai^". the liquid mounted swiftly 
into the thin biill, but again subsided gradually to its stationary 
point. 

Since both balls, then, were placed in exactly similt^r circum- 
stances, it follows, that they were equally afect.ed by the afflux 
of heat, and that no portion of thj^ heat had been tran^itted 
through cither of them, i ^ • 

When this differential thermometer* was employed as a pho- 
tometer, it indicated a different* effect. PtSbcfl in the inside of 
a room, but close to a south window at noon, the liquor always 
mpunted * several degrees, a sensible portiem of the liglit of the 
suu being absorbed by^tlje thick ball, while it passed without 
interruption through the thin ball. 

I have only to add, that the instrument whicli Mr Ritchie 
proposes in the same volume, as a new and peculiarly dehcate 
photometer, is only one of the various modifications of the diffe- 
rential thermometer, which in my earlier expeiirffcnts I tried 
for measuring small quantities of light, but whidi I soon laid 
aside, on finding its performance to be quite ifregular and un- 
certain. ' f - 
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It IS liot difficult, indeed, to contrive that an instrument 
shall have a wide range ; 6ut the obstruction to its motion is 
henre increased, and its power of action is yet proportionally di- 
minished. Accf)rdingly, the sinijde barometer is esteemed now 
by far the most accurate ; while those barometers of a complex 
construction, but with large divisions, have deservedly fallen in- 
to di‘5repute. ^ 

Queen Stkeet, ) 

10/A Dec. 1827. J 


Description of several New or Rare Plants which have Jl owe red 
in the Royal Rotanic Garden^ £dlnhurff/i^ during the Iasi 
three months. Comuiuiiicated by Dr Graham. 

lOM December 1827. 

U uddh'ia niadaga'icarensis. 

Lamarck, Encj^clop. Method, vol. i. p. 5l3....-.Tableau Encyc. et Method, 
vol. i. p, 2ai. t. C9. fig. 3. 

B. madngasearcnbts ; raniis sul)*telragoiiis, tomentosis : ioliis integcrrimla, 

' ovato-lanccolatis, petiolatis, siipia imdiiisculis, vcnoso-rugo.sivS, sui)ius 
nlhklo-tomentosis; panicuUs tenninallbus, pedicellis sub-lrmoris. 

DEstniPTiON.— erect, with long, slender, dilli iCd branches ; bark 
pale brown. Younger branches, petjulcs, back of the leaves, peduncles, 
pedkeld, cal>x, and even the outside of the corolla, though Ihib in a 
smaller degree, covered with dense, white, soft tomeiitum, which often 
becomes partially |irown. Leaves decussating, petiolod, o\ ato-lanccolalc 
or slightly cordate* at the ba'ie, acuminate, soft, on the upper side dull 
sap-green, and sprinkled r.ithtfi sparingly, cspe(‘ially on the young leaves, 
with white tomentum, slightly i\rinkle<l, reticulated, middle lib and the 
veins proinment below, channelled above. Vanhie handsome, (7 inches 
long ftoiu its first ^branch i:o llie apex,) terminal, erect, bracleale, with 
t\vo long opposite 'tranches at ‘the base, subdivided like the leaduig 
stalk. Pcdwch like little corymbs, generally Supporting three flowers, 
though often onl^ one near the a pe\, and sometimes four beloU. Lowei 
bracicte below the branches the base of the panicle, resembling small 
leaves, the others subulate, one below each pedicel, and nearly as wnig as 
it, smaller upw'ards, simdar ones at the sides of the lateral flowers. Co- 
• Igj! small, (scdicely one-eighth of an inch long,) ovate, 4-tuothed. Co- 
rollay tube (three-eighths of an inch long), cylindrical, white, slightly 
hairy within ; limb 1-cleft, perfectly naked above, segmQiit.s nearly half 
the length of the limb, blunt, lineat', spreading and yellow when first 
expanded, afterwards i eflexed, ivvolute in their edges, and deep unifonu 
oiange colour, faintly and not agreeably perfumed, 4, sessile 

in the tliroac of the corolla, linear, pollen whitish. Oei'men round, grecn- 
hih, and i^ith the fiUform, colourless style somewhat hairy; stigma green, 
oblong, bilobular, subexscrled. 

Our specimviib of this very handsome species were several years ago sent 
ti> us, with a ld)eialily by which I often profit, and which I am always 
happy to acknowledge, from the Boyal Botanic Institution of Glasgow, 
and introduced into it, 1 lielieve, direct frofn India. The tomenluni, 
by which it is so gciierally coverej, U^ntre while, and could only have 
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been described jas rusty, from the characters formerly given, havipg beeii 
taken from dri^ specimens. Even theses however, if they ha^e been • 
carefully prepared, remain white. To the same cause I would attribute 
tl^e sparing tomentum on the upper surthce of the leaves having been 
overlookO(li and the slight dlilereiice fn the form of the limb of the co- 
rolla in Vahl’s description (Symbol. 'Botuii. Pars iii. p. 14.), and iu I^a- 
marok’s figure, from that which I have observed, 

Cafsia opaca. 

, C. Dpaca 5 calycis foliolis. obtusis, bracteolis solitariis infra pediceljos, an- 
theris biporosis, glabris ; foliis 5-6 jugis, foliolis oblongo-ovatis, clllatis, 
nitidis, glandula acuta, pedicellata, inter 1-8 paria inferiora ; stipulis 
uvatis, magnis, crectis, dcciduis; racemis axillaribus, pedicellis patent!- 
bus. ' 

Deschiption. — Shrubs erect. Branches scattered, and slightly flexuose, 
green, and somewhat pubescent when young ; hark on stem and older 
branches brown. Leaves scattered, spreading or divaricated, leafeta in 
5 or 6 pairs, oblong-ovate, darje green above, pale below', slightly revo- 
lute and ciliated on the margin, every where else smooth and shining. 
Petiole swollen, but having no gland, adits base, a small pointed stipitate 

* gland between one, two, or three of the lowest pairs of leafbts. Stipults 
hirge, ovate, erect, and embracing the axil of the leaf^ deidiious. Ra^ 
cemes axillary, collected towards the extremities of the siioots, erect, 
half the length of the leaves ; peduncL 'without flow'crs lor a considerable 
distance above its origin, pubescent ; pedicels pubescent, long, straight, 
spreading nearly at right angles to the peduncle. Flmvers looking down- 
‘ wards, handsome, every part except the receptacle, anthers, and germen, 
of orange-yellow colour ; receptacle yellowish-green, and large. Calyx 
segments smooth, blunt, of the same colour as the corolla, concave, two 
outer phylla smaller. Corolla ; jietals clawed, three upper siibrotund, 
notched, undulated, 3-nervcd, the lateral nerves branched from their 
base, and reticulated towards the #\1ge of the petal, central petal the 
largest, two lower boat-shaped, blunt, w'ithoul notch or undulations, veins 
indistluct. Siamens very unequal. Anthers large, dark brown,’ smooth, 
opening by two pores at the extremity. Pistil bent clown ; germen green, 
curved upwards, compressed, many-seeded, having on its surface a few 
adpressed hairs. 

This is a very handsome species, the orange coloured: ‘^flowers rontrasting 
very prettily witli the opaqu? deep green shining foliage. We received 
a plant from Kaith this season, it havmg been raised by Mr Ferguson’s 
gardener from South American seeds, communicated by Professor Leslie 
in 1«25. • 

Leonotis nepetifolia. 

L. nepcHfolia ; “ foliis cordatis, acutfs, inciso.crcuaflsi;*calycibus arlstatisf, 
octo dentatis, dente supremo maximo,caule lierlmceo.” — Bot. Reg* f.2«l. 

DsscjiiVTTOK. — Annual. Stems herbaceous, erect, green, simple, init with 
the rudiments of branches in the axils of the leaves, tetragonous, angles 
very obtuse, sides deeply channelled. Leaves bright green, petioled, de- 
cussating, spreading, cordate, slightly decurreut along the jjetioles, deeply 
serrato-crenato, reticulato- veined, soft, inodorous, covered with fine short 
arid soft pubescence on both sides, veins and their reticulations prominent 
below, slightly channelled above ; petioles as long as the leaves, and spread- 
ing at right angles to the stem. Spike terminm. Flowers nearly sessile, 
in dense, nearly globular, distant w'horls, the upper flowers in each ex- 
panding first. Braeleat numerous, surrounding the base of the whorl, 
and nearly hid by it, reflected, Icoeled, linear, mucronate. ^Calyx curved, 
subventricose and cucullate, enlarging after the corolla falls, 10-ncrvcd, 
bilabiate:; the upper lip 3-uerved, tapering -into one long, straight tooth ; 
the lower lip about half the length of the upper, 3-neih^'ed, and divided 
into three teeth, spreading nearly at right angles to the tube ; tliroat 
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with two' toelh each side hcavly as long us thb^ of the Ib^er lip, at 
, fltst ^reading, hut as Uie porolla nid^a, becoming erect, and ilnaUy, with 
tlie^es of the calyx, advancing «o aa to contract’ its throat; all the teeth 
tei^lnated by liard bristles, whole calyjf slightly pubescent pn the outside. 

, bilabiate ; lower Up ^nort, 34obed, ^vit!lbril)g almost immediately 

after exponsion ; upper lip elongated, equal in length to the tube, nearly 
straight, but slightly arched at its extremity, and* 2*toothed, the whole 
, of the coi'olla except the lower lip and base of the tube, which are smooth, 
thickly covered with red shaggy hairs, diminishing from the apex of the 
upper lip downwards. Stamens 4, didynamous, rathef longer than the 
^ upper lip, and hangingdoosely ; filaments arising from the Uiroat of the 
corolla, subulate, nearly colourless, slightly pu&scent: anthers crescent- 
shaped, pale yellow, attached by their backs to the filaments, smooth. 
Germen elongated, mid truncated ; htyle filiform, nearly as long as the 
stamens ; stifinia clel't, one of liic segments very small. 

The figure in the llotaiiical llegisler is very good, and tlie description gene- 
rally correct, though both were made from a dried s]>ccuncn. There is 
a wide range over which it appe«u*s that this species is found native. It 
Ls certainly the same as thq Kast Indian plant, as is remarked in the Uo- 
taniciil Itegistcr. lh*om the statement in the same work, there iawoa- 
bon to belic\ e that it grows in the neighbourhood of the Congo. In the 
Herbarium of this University, there is an indigenous specimen from 
Dominica, communicated, along with a valuable collection, by my friend 
St^‘-Surgcon liVons ; and our plants in the Botanic Ciardeu were raised 
from seeds, collected by Br Gillies, in South America, and received 
through I'utrick Neill, Esq. in Alay last. They have been kept in the 
stove. ' * " , 

Loasa j)atiila. 

X.s.pttfuiai capsula coiitorla, quinqiie loculari ; calyce marcescento. 

DKsc'RirTiox — Hoot branching, fibrous. Stems herbaceous, nunieroi^sr, 
spreading wide, ascending, branched, 4-sidtfd, pale, succulent, semipellu- 
cid, streaked with deep green. Leases opposite, decussating; petioled, 
spreading, U-lobed, the middle lobe by much the longest, lobes doubly in- 
cised, each with a strong branching middle rib ; petioles channelled, and ! 
stem clusj)iiig. Peduncles ^xlllury, ci*cct, taj>ering, round, longer than the 
leaves. DraclccB^ 2 at the top of the peduncle, siniill, subulate. Flmers 
nodding. Cafljx of .5 subulate segments, marcescent. Cojol/a%5-petaled ; 

i jctals white, sprfi'adiug at right angles to the axis of the flmver, cucul- 
ate, compressed, clawed, wi^ ji one, sometimes two teeth, on each edge, at 
the^ lower ptu't of the limb, and one at the extremity. Stamms numerous, 
inserted into the receptacle^ ^iclosed by the petals, till the pollen is 
ripe, when they become erect, and advance to the centre of the flower ; 
filaments reach ii\j9h7iU-’way u)j tiie hollow of the petals, filiform, colour- 
less, united into five bundles at the base; anthers short, bilocular, burst- 
ing at the side, grccnish-yeilow ; poilen white. Germen inferior, oh- 
ovate., twisted, green, quinquilociilar, seeds numerous, and attached to 
the dissepiments : style straight, cylindrical, pointed at its extremity, at 
fix’st .shorter than the nectaries^ afterwards nearly twice as long ; sUgma 
c very minute; nectaries ten, slender, flattened, curved, half the length of 
, the filaments, and included in pairs in fiv^ sheatha, which are erect m 
the centre of the flower around the style, opening longitudinally on 
their inner side, yelloAv, with two reddisli-oran^ bands passing a- . 
cross them near their apex, and two terminal oblong spots : the first 
hand consists of* short broad streaks, arranged side by side, and longi- 
tudinally in reference to the sheath ; the second of a continuous, 
somewhat projecting edge. At the bo«e of each sheath, and equal,. 

. } to more than half its length, there are three spreading yellow thready 
atid at the apex tw'O smaller, and colourless ; the mt at first erect, 
onwards recurved. Whole plant, even to the corolla, covered 
with’ inyerted stinging hair«> wtoh arise, from glands, and ttdnsmit 
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tliemli transparent fluiiil secret^! by these. This jfliiui is a3se 
seen with tW microscope scattered oyer*the in little rei^ptacles 
under the chticle- There are besides these hairs, otliers, smaller^ barbed 
along their >h61e lengthy but not piycecding from obvious glands. SJi- 
milar hairs are oheerved in greater luunhers in L, nitidtt, and ])robably in 
other species. They are possibly merely abortive appearances of the 
more ihrimdablc pubescence. 

We received seeds of this plant, under the name of BlumnhacMa insifinis^ 
from I>r 1^‘ischer.of Gb'ttinjTcn, in February 1827, without any notice of 
its native country, wliichi however, without doubt Is South America. The 
peculiarities of the germen and ailyx which I have adopted as the spe- 
-V dfre character, may be considered enough to constitute this a genus uis- 
! ' tinct from L6^a t hut however true it is that natural genera are formed 
in innumerable instances on modifications of thes'e parts, yet 1 conceive 
that this is an example, among many others, in which a good nile, if ap- 
plied indiscriminately, would disunite imlividuals among whom nature 
has established the closest alUnity. In the whole habit, ajipearance and 
structure, with the excciitions above stated, this is a Loasa. 

Poleinonium Ilichaixltionii. * 

P. RU:hm*fhmU ; t'auli pibiso, ar.gulato, ereeto ; foliis pinnatis, multijugis, 
Iiiiinis ovato-rotuiidatis, mucfoiiulatis, siibtus pubeaceni ibns ; Oorilnis 
corymbosis, nisUntibus, corolhe sp vncntis obtusis, crciuilatis; radice 
subfusiformc, longissima. 

Biuscbiption.. — Hoot perennial, very long, in ilie old plant 3 or 4 feet, 
yellow, about as thick as the finger, somewhat branched at the apex, 
‘descending deep into the sand, ^and tending to hind it together, very 
much resembling liquorice. Stem erect, herbaceous, green, purplish at 
the bovse, branched. Branches axillary, chiefly from the lower pait of 
the stein and the crown of the root, ascending, as well as the stem an.* 

' gular, and having a slightly prominent line along each flat side. Beavat 
pinnate, with an odd loafet ; cononon footstalk channelled, from the 
leafets being narrowly decurrent, and forming a border on each side ; 
pinna' very numerous on the root-leaves (10 or 12 jiairs), fewer on the. 
stem-leaves, quite entire, a very few shewing a tendency to become 
lobed, sessile, rotundato-ovutc, mueronulate, oblique, pubescent below, 
naked above, somewhat flesliy, middle rib channelled, veins obscure ; 
root-leaves depressed, and spreading, star-like.j,ou the ground, at least 
when the plant is young. Fhnrcrs in terminal corymbs, buds nodding, 
wlien fully expanded fronting oiit\%irds, lartm, pedicels round. Calys; 
persisting^ ovate, as Avell as the atein, branches, and pedicels, villous, 
and slightly viscid, 5-cleft ; segments ovate, pointed, spreading a little 
Avhile the corolla is fully expaniled. Turolla slightly niarceScent, but 
soon after falling, perfume fliiiif but (lisnLp*ee;f!)/t^, sal A’^er-sh aped ; tube 
nearly as long as the calyx, yellow and somewhat plaited in its upper 
lialf, colourless beloAv ; limb of five broad, obovate, spreading segments, 
miimiely crcriuted, pule purple marked with deeper A^eins, tlarker at its 
base, where on the outside it is very slightly pubescent. Stamens five, 
included ; filaments connivent, slender, flattened, awl-shaped, contracted 
at the base, inserted into the unices of small, connivent, hairy values, 
which arise within the tjiroat or the corolla, alternately with the st'g- 
ments.of the limb ; anlhms sagittate, cufA'-cd iiiAvards, large, Avhite; po/- 
Im white. 'G&rmen small, ovate ; style filiform, equal in length to the li- 
luments ; stigma in most of the floAvers 4-clcft, revolutc, pmicscent. 
Seeds gathered by 13r Iticliardhon in 1825, from plants growing in deep 
sandy soil on Great Hear >iake, in 60'’ North Latitu^, and received 
from hint in' tlfis country in 1828. The species^owerea In a cold frame 
at the Iloyal Botanic Garden, Edinburgh, in the beginning of October 

I have a double reason for dedicating this species to our exceflent and in- 
defatigable countryman. It is the first vf-hich has flowered among the 



176 Dr Gtah^^s pescripiim qf Ncxv or Rare Plants. 

plants raised iTrom seeds received irom Mm last year ; and while 1 was 
m the act of writing the description, 1 r^eived information of hislia- 

a arrived in Edinburgh from his last successful survey of the shores 
e Arctic Sea. » 

. SalpSgldssis atro-pu^urea. 

* S» ^ro-'purpurefr ; Ibliis lanceolato-ellipticis, convexis, sinuatis, superlori- 
' bus integerrimis, linearibus ; stylo edentulo. 

- Descbittion. — Stem herbaceous, procumbent for a little way at the base, 

. afterwards erect, 2 feet high, somewhat liexuose, branching. Jiranckes 
ascending. Leaves scattered, varying considerably in shape, the largc'r 
(;i-4 inches long, broad) lance^to-elliptical, often near^ ellipti- 

cal or ovato-eUiptical, flaccid, and folded back from the middle jib, si- 
nuated, the segments generally blunt and entire, sometimes sharp and 
occasionally tootlied on their sides, decurrent along the petiole, which is 
nearly equal in length to the leaf ; upper leaves lanceolato-linear and 
entire, and on the flowering branches passing into linear bnwtece. Flowers 
on loose terminal panicles. Pedicels opposite to, or aiteniatc withy the 
bracteae, stout, slightly curveil upwards, as well as the stem and branches, 
cylindrical. Caly.v persisting, oblong-ovate, 5-cleft, .segments acute, 
5*-anglcd, angles deep green, the intervening spaces paler and rugose. 
Corolla large, inserted into the receptacle, veined, rich deep purjilo with- 
! in, more lurid on the outside, funnel-shaped ; ivle cylindrical, twice the 
length of the calyx ; throat much inflated, a little more on its lower side, 
an(fhalf as long again as the tube; Hmh s})reading, 5-clcft, segments ob- 
cordate, the largest ai)Ove, the two smallest below ; stamens four didyna- 
mous, with the slender rudiment of a ijilh between the two longer, in- 
serted into the orifice of the tube of the corolla ; JUaments slighjtiy flat- 
tened, purjile towards the anthers, paler below ; anthers very large, yel- 
low, ovate, bi-Jobuliir, bifid at the base, the outer lobe always the krgest ; 
pollen yellow. Garmcn conical, channelled on both sides, bilocular, green'; 
style single, terminsd, slender below, transversely flattened and much ex- 
panded above, without lateral teeth, pale green, longer than the fila- 
ments, included; stigma truncated, cleft along its exiremity, green. The 
stem, branches, leaves, pedicels, and calyx, arc covered with a soft, glan- 
dular, glutinous pubescence, w'hich appeal's more sparingly on the out* 
si^v of the corolla, and on the filaments. When fading, the upper part 
of the corolla is nearly deliquescent, the decay beginning in round trans- 
parent spots, tbe loAver part is somewhat niarccscent. 

It is impossible to suppose this Che same species with the S. siramnea of 
Hooker, Ex. FI. t. 22JK ; yet as {he leaves jirobably vary, it may not be 
easy to find good specific cliaracJters. It seems a larger and more rolnisl 
plant, the branches, ujid pedicels l>eing considerably stouter and more 
straight, and th^ *jftYmens insertedt higher in the tube. It first floivered 
in the greenhouse of Hr Neil], CanonmiJls, Edinburgh, from seeds sent 
by Dr Gillies from hills fifty miles beyond Mendoza. Both the species 
have flowered freely in the stove of the Royal Botanic Garden, Edin- 
burgh, in September and October, the seeds having been sent irbm the. 
Cordillera by Mr Cruckshanks in 182fl. Both differ from the Satpighsm, 

* figured by lluiz and Pavon, Prodr. FI. Peruv. ct ChiL 1. 19. in the seg-‘ 
ments of the corolla being birger, more spreading, and oficordate rather 
than emarginate, and in the absence of teeth on the styl<?^ Our speci- 
mens of S.straminea have the tube of the corolla as long as in the S. atro^ 
purpurea, whicli is considerably longer than in Dr HoiXeris figure ; and 
in this I'cspect both agree with the figure of Ituiz and Pavon. 

Verl?cna barlmta. * 

V; harhata i caule sufFruticoso, erecto, tetragono, angulis barbatis ; foliis 
petiolatis, cordato-ovatls, acutis^ crenato-serratis, utrinque pubescenti-V 
bus ^ spiois terminalibus, strictisi gi'acilibus.. , " 
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DEBCBXPTio^M^ifiem aotnewhat woody bel(Fi%s square, coutracteS thd 
m%ins of the leaves, streaked^ rou^h, angles prominent, and covered with 
hard spreading hairs. Our plant is (^ranched at the bottom ; but as the 
hitches are herbaceous and stand right up like as many stems, without 
being farther divided, it is possible that both the woody structure,. and 
the branching, may have arisen from the leading shoot having been cut 
down. Learns petiolcd, opposite, decussating, spreading, cormito-ovate, 
reticttlato-veined, pubescent on both sides, rather unequally crenato> 
serrated. Spikes terminal, solitary, slender. Jirmteas subulate, longer 
than the little pedicel. Flowers small, solitary. Calyx green, channel* 
led, mure than twice the length of the braoteie, pubescent, hairs erect. 
Corolla pale pink, funnel-shaped, pubescent, hairs reflexed ; tube twice 
the length of iiie calyx ; limb erect* Anthers included ; filtbnenis in- 
sorted into the tube of the corolla. Germen ovate; style filiform ; stigma . 
hooked, exserted jbst before the bud fully expands, but afterwards in- 
cluded by the elongated corolla. 

This species has no beauty, nor does it possess any interest except that it 
is new. We received the plant from Mr Hogg at New York last spring, 
under no name, but with the information that it had been procured from 
Mexico. 


Celestial Phenomena from January 1. to April 1. 18S8, calcu- 
lated for the Meridian of Edinburgh^ Mean Time* By 
Mr George Innes, Aberdeen. 

The times are inserted m'cordiiig to the Civil reckoning* the clay beginning at raldnight.- 
— The Coniuiictions of the Moon with the Stars are given In Rip'ht Aitcensioru 
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Times of the Planets piming ike Meridian. 
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I observed the end of the Lunar KdipAw)f the :Jd November, at 10*»2lM4" 
Mem. Time, atloAviiig for a small error the clock- l^uryig the eclipse, the 
Moon\s dark limb was so well defined, that it was ditli??dt to determine ex- 
actly when the Earth’s shadow left tht* Moon’s north Jimh, as the i»cnumbra 
continued for several minutes after the teraiination of the eclipse. G. J. 


Proceedings of the Wernerian Natural History Society. 

Continued from p. Irt3. of the preceding Volume. 

1837, April 7. — RoBKiiT Jameson, Esq. rrcsident, in the 
chair. — Mr W. A. Cadcll read a description of the Hindoo 
Sraithi^". Bellows, with remarks on the occurrence of a similar 
bellows in Europe, as illustrative of the Indian origin of the 
Gypsies.*— [This paper will be foynd in the preceding Volume 
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of this Journal, p. 84, et seqJ\ — Mr Robert Bald) mining engi- 
neer, read Observations on' the Coal-field and accompanying 
Strata in the vicinity of Dalkeith in Mid-Lothian, and exhibited 
a 'section of that coal-field. — [This interesting communication is 
printed in the present Number, p. 115. to p. IS^.]— The Rev. 
Dr David Scot of Corstorphine, then read an essay on the Se- 
mamitb of Solomon, Prov. xxx. 25., commonly translated spider^ 
but which he shewed to be a species of lizard. — [This paper is 
also printed in the present Number, p. 30, et scqJ\ — At this meet- 
ing, Mr James Alexander Viiitress exhibited a new Stereometer, 
or instrument for ascertainirig the specific grav ity of powders, in- 
vented by him. 

April 21. — The Pkesijuent in the Chair. — The Secretary 
read an account of intercstinjjl Works of Art lately discovered in 
the ruins of Selinus, by two English architects, Messrs Harris 
and Angel ; communicated by Dr Traill of J-.iverpool. — [This 
communication will be found in the preceding Volume of this 
Journal, p* 165, et seq,^ — Likewise a notice by James Wilson, 
Esep regarding a living specimen of the Puma, or American 
Lion, lately presented to Professor Jameson The Rev. Dr 
Scot then read a memoir on the Hyssop’* of the Sacred 
Writings. — Dr R. E. Grant exhibited several living speci- 
mens of the Virgularia juncea of Lamarck, from deep places 
in the Frith of Forth, and made some remarks on the struc- 
ture of this zoophyte. Pro^ssor Jameson then exhibited and 
described a specimen of the Ibis sacra of Africa, brought home 
by Major Denham ; the horns of a Wapiti Deer, brought 
from California by Captain Ferguson ; a Balsa, or boat or float, 
made of two bundles of straw or reeds, used in Peru for cross- 
ing rivers, or passing through the surf on the coast ; and a Spe- 
cimen of the Peccari Hog, presented to the College Museum by 
Mr Shenley. 

May 19- — Rev. Dr Biiunton, V. P* in the Chair — ^At this 
meeting the following communications were read. 1. An ac- 
count of experiments on the Magnetic Influences of the Heat 
produced by the solar rays, by Mark Watt, Esq.— [Preceding 
Volume of this Journal, p. 170. et seq.] 2, Notice of a remark- 
able marine animal, probably of the cetaceous tribe, observed in 
the Mozambique Channel, communimted by Dr Traill of Liver- 
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pool, with a drawing. 3. Notice regarding the native a)untry 
of the Potato, Sdlanum tuberosum; communicated by Aylmer 
Bourke Lambert, Esq. — [Printed m the preceding Volume of 
this Jouinal, p. 19^.] 4. Account of the trachea of the Emu 

of New Hollandi and of the laryngeal pouch of the Rcin-decr, 
by Dr Traill. 5. Description of a remarkable Aurora borealis, 
seen at Edinburgh 16th January 1827, by Mr Blackadder. 
[Printed in the preceding Number, p. 342, &c.] 

The Rev. Dr Fleming of Flisk, being present, laid before 
the meeting some remarks *00 genus Scissurella, with a de- 
scription of a recent British species found by him in Shetland.— 
A living speciimen of the Lemur tdrdigraduSy or Tailless Ma^ 
cauco^ brought from China by Mr Baird, was exhibited ; and 
some notes by ih-at gentleman regarding its peculiarities, were 
read. — [See this Journal for April-.June 1827, p. 195.] A 
living specimen of the Yiverra MvngoSy or Mongouste, from 
Madras, was also exhibited ; and some remarks, by Mr Alex- 
ander Adiejwinr, on the habits of the animal since it came in- 
to his possession, were read. Lastly, Specimens of native alum 
from Chili, and of limestone, containing shells, from the Inca's 
Bridge, at a very great elevation, sent home by Dr Gillies of 
Mendoza, were laid before the meeting, 

Nov^ 24. — ^Thc Society met for the election of Office-beard’s 
for the year 1828, when Jie following gcittlemen were unani- 
mously chosen. ^ 

{lOBERT JAl»JUb:SON, 

V ICE-PllESlDENTS. 

David Falconer, Ks(j. Dr Jlohert Knox. 

Major-General Stratou. G, A. W. Aniott, £aq. 

Secretary., Pat. Neill, Ksq. Librarian., .fames Wilson, Rsq. 

Treamrer^ A. G. Ellis, Esq. Famtcry P. Syme, Esq. • 


Council. 


John Stark, Esq. 

Dr Andrew Coventry. 
Dr Jl, E. Grant. 

Dr John Boggle* 


Henry Witlunn, Esq. 

Dr John Aitken. 

Dr Walter Adam. 

E. W. A. Drummt)nd Hay, Esq. 


Major-General STRAfON, V. P*, in the chair. — The Rev. Dr 
Scot of Corstorphine read a communication, shewing, that the 
Nitre of the Sacred Scriptures is the same substance as the Na- 
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tron of the ancient Egyptians^ or the Native So<Ja of moderti 
dieicfiistry«*— Professor Jameson then read an account of a new 
mag^tical instrument called the Solar Compas)5» invented by 
Mark Watt, Esq., and exhibited the instrument itself, --^[This 
interesting paper is printed in the present Number of this Jour- 
nal, p. 16, et and a figure of the Solar Compass is given in 
Plate I.J 


SCIENTIFIC II^^ELUGENCE, 

ME'pOEOLOGY. 

1. Great Fall of Rain at Bombaji/.^ln a letter from Mr 
SayUjun. of Bombay, he says, tliat, during the first twelve days 
of the rainy season, 32 indies of rain fell, and that then all the 
roads became like rivers. In England, the average fall for the 
whole year is 32 indie?, — the quantity whidi at Bonibay in 
the course of twelve days. 

niTDROGllAPHY. 

2. Colour (f the Red Sea. — The colour of the Red Sea has 
given rise to various investigations. Dr Ehrcnberg, who accom- 
panied Dr Ilemprich, ascertained that it was caused by a spe- 
cies of OsciUatoria^ Vine of those small plants which are interme- 
diate between animals and plmts. 

3. Melted Snow employed DrlnJc. — A fact related by Cap- 
tain Parry, proves that nidted snow is not so unwholesome a 
drink as it has hitherto been supposed. He and his^ crew made 
use of it for three years without being affected with the glandu- 
lar swellings to which, according to the common opinion^ they 
should have lieen exposed by employing this beverage. 

4. Notice regarding the Falls of Rewah, and a remarkable 
Conical Hill at Myhur. — :I left Benares with my regiment on 
the 5th of October, and arrived at Jiibbulpoor on the 9th of 
November 1826. Our route lay •through Mizapoor, Rewah, 
and Myhur. Wlicn at Rewah, I left jhe corps for two days, 
and, in company with some of our oflicers and their ladies, went 
to visit the stupendous falls of the Lounse, or Loonse, generaily 
called the falls of Rewah. They arc thi^c in number, and the 




Sckn^c Intelligence.^Hydrography. 189 

kfgest of them is allowed to be the "grandest yet disc^eredT, 
Niagara not excepted. You may hear the noise of the fall at 
the distance of many miles ; but the sight which is presented to 
you on your nearer approach is grander than I can possibly find 
words to express. The water dashes over a perpendicular rock 
173 feet high, in one unbroken stream ; and the vapour which 
rises from the bottom appears like an immense cloud of white 
smoke, and will wet one to the skin 500 yards off. The second 
fall is not quite so grand in respect to htight, but I think more 
beautiful in appearance. In the very middle of it stands a rock, 
in the shape of a tall pillar, and so sliglit that you would expect 
to see it washed over by the stream which continually dashes 
around it. The top of it may be about seven or eight feet in 
diameter ; and on that pinnacle li\ oS an old Fakecr, who has not 
been off it for the last thirty years. He is supplied with food 
by some of the neighbouring villagers, who regard him as con- 
stantly employed in contemplation of the deity. At Myhur we 
halted a day, w"hich I spent in visiting the town, and some adja- 
cent ruins, which are w'ell worthy of note. About a quarter of 
a mile to the soutli-west of the town, there is a very curious hill, 
in the shape of a cone, very steep on all sides, and on the top of 
it is erected a small Hindoo temple, to which you ascend by 
a stair built in a straight line up one side of the hill, which 
is nearly perpendicular, it consists of 5S3 steps, each about 
14 inches high. On going up I nad to rest very frequently ; 
and* on looking down, I someti^s felt myself so giddy, that 
had I not been supported by ibti bushes at egjji side, I dare say 
I should have rolled down to the bottom. This place was built 
long ago by one of the Myhur‘*s Rajahs* and lias always been 
looked upon by the Hindoos as a most holy spot. From thence 
to Jubbulpoor the country is almost all jungle, and the roads 
very bad ; and wc were all highly pleased when wc arrived at 
the end of our journey . — Letter from an Oficer of the 5th Eai*- 
tra Regiment of Native Irfantry^ to hw Father » 

NATURAL THILOSOPHY. 

5. Distances at which Sounds are heard.^^l recollect of be- 
ing, many years ago, at the west end of Dunfermline, and hear.*^ 
ing part of a sermon then delivering at a tent at Cairneyhill. I 
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<Jid nSt miss a word, although the distance must be something j 
about two miles. It was the late Dr Black of Dunfermline who ' 
preached, and who perhaps.has seldom been surpassed for distinct^ 
shaking and a clear voice. The sound was such as I should . 
have expected, in favourable circumstances, at a quarter of a 
mile. The wind, which was steady, but moderate, came in the 
direction of the sound. There are some miraculous stories of 
sermons being heard at many miles distance ; but I did not view 
it in that light. I was riding westward, and at length saw the 
Doctor finishing his sermon, otherwise I should have doubted 
whether lie had been at such a distance. Whether the sound 
had run along the road, as in a tube, I cannot say. I recollect 
little of what sort of road it is ; part, I think, has pretty good 
dikes, which might guide and confine the sound, aided by the 
wind. Some gaping ploughmen may surely be heard calling to 
their horses more than two miles; and, were fishwives in the 
open country, their eloquence would probably extend still far- 
ther. Unfortunately, most people, when they call loud, are not 
intelligible. In Scripture, there seem to be instances of persons 
being heard far speaking from mountain tops, but perhaps they 
used a trumpet.— H. M. 

6. Capillary Action . — From a series of interesting experi- 
ments j>erformcd by Magnus, and recordect in PoggendorTs 
Journal, St. 5. 182*7, it follows, that the rising of fluids through 
a bladder, as detailed in some well known experiments, is an ef- 
fect of capillary action, and tMit it can be explained, if we ad- > 
init that different, Kuids force tlveir w^ay thrmigh capillary open- 
ings more or less easily, according to their degree of tenuity. 

7. Farther Observations made on the Solar Compass, — 1. 
That the effect produced by the hairs or piles of yelvet is much 
gneater when the velvet is placed over the points of the needle, 
than when it is made to surround the circle of cork into which 
the needles are fixed. 2. That it seems a farther improvement 
to place south and north poles alternately outwards. 3. I have 
twice observod it move about 10® •to the influence of the full 
moon, when the atmosphere was very dear. 4. That its sensi- 
bility seems greatly diminished by ^old, and that when the thW- 
mometer stood at 30° in the shade, it did not move to the influ-/ 
^ncc of the sun at this season, above three hours, from 11 a. u."' 
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to.S p. M. 6. That, at this season of the year (November), a* 
circle of cork, with SO or 30 needles fixed inside of the circle, > 
having all tbeir points nearly meeting at the centre, and sus^ 
pended by any very tenuous filament, is more sensitive than 
that form of the instrument which traverses on a pivot. — M. W. 

CHEMISTKY. 

8. Metal of Alumina. — M. Oersted is stated to have . ob- 
tained the metal of alumina, by employing the chloride of that 
earthi Pure alumina is heated to redness, and then intimately 
mixed with powdered charcoal ; tlie mixture is introduced into a 
jxrfcclain tube ; and, after heating to redness, dry chlorine gas is 
passed over it. The charcoal reduces the alumina, the metal 
combines with the chlorine, and oxide of carbon is also formed. 
The chloride of aluminum is soft, crystalline, and evaporates at 
a little above the temperature of boiling water ; it readily at- 
tracts moisture from the air, and becomes hot when water is 
added to it. By mixing with an amalgam of potassium, con- 
taining much of the latter, and irmuediately heating the mixture,) 
chloride of potassium is formed, and the metal of the alumina 
combines with the mercury. The amalgam quickly oxidises by 
exjx)sure to the air. Being subjected to distillation, out of the 
contact of air, the mercury is volatilized, and a metallic button 
is left, which has the colour and splendour of tin. M. Oersted 
has ascertained many properties belonging to the new metal, and 
its amalgam, which he promises to*publish speedily.— JPAiZ. Mc^. 
Nov. 1827. 

MINERALOGY. 

' 9- Largest hnomi masses ipf Native Platina . — Before Hum- 
boldfs return from America, small grains only of platina were 
known to naturalists. On his arrival in Prussia, he deposited in 
the Berlin Museum a native specimen of Peruvian platina, 
weighing 1083 grains. For twenty years, this remained the 
largest specimen in Europe. .Since 1822, the Museum of Ma- 
drid has been enriched with another American mass of platina, 
weighing 11,64*1 grains. A few months ago, a still more re- 
markable mass was discovered in the Urals, weighing lOgJ 
Itiissian pounds. It is deposited in the Mu^um of St Peters- 
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*burg. The relative weights of the platina of Berlin, Madrid 
and Petersburg are as 1, 11, 75. 

10. On the OntranHc^ a New Mineral Species ; by Aug. Breit- 
haupt. — This subslance has only as yet been found in the crys- 
tallisied state, and in the form of a right rhomboidal prism, slight- 
ly modified on the acute lateral edges, and deeply truncated on 
the angles of the bases. M. Breithaupt derives this form from 
a rhomboidal octahedron, in which the three axes are to each 
other as the numbers 1000, ^059, and 1854. The adjacent 
faces on the same pyramid form between them angles of 1/28® 
14', and 133® 4S'. Their inclination upon the base is 71° 56'. 
The angles of the rhomboidal prism are 96® and 48®. There is a 
scarcely perceptible cleavage parallel to the small diagonal of th^ 
base. The lustre of the ostranite is vitreous; its colour is clove- 
brown. Its hardness is intermediate between that of orthoklase 
and quartz. It is very brittle ; its sspecific gravity varies between 
4.3S and 4.40. I'hc cry stals of this substance, which served as 
a biisis to the preceding determination, were iibout an inch long; 
they formed part of the collection of the Chev. Heyer, of Dres- 
den. They came from Norway, whence they were brought by 
M. Nepperschmidt, of Hamburg. Nothing is known precisely 
with regard to their geognostical relations. Some trials of this 
substance have been made with the blowpipe. Treated alone, 
it does not melt, but its colour becomes paler. 'With borax it 
melt but with difficulty, into a transparent glass ; it is insoluble 
in nitric acid. Prom these ^i^iaracters^ and the place which it 
occupie.s in the M. Breithaupt presumes that this sub- 

stance is a new metallic oxide. He gives it the name of ostranite^ 
derived from that of the goddess (Istra, in order that, should a 
new metallic base be discovered in this oxide, the name of Ostrem 
ntUy be given it, as has been done with regard to titanium and 
litanite, tantalum and tantalite, &c. 

11, On the Rose‘>c6lmirvd Pctrosilcx of Sahlhcrg i by M. Ber- 
thier, — M, Bcrthier proposes to submit to a chemical examina- 
tion the petrosilex of Sahlberg, iif Sweden. This mineralogist 
observes, that the petrosilexes are erroneously considered as va- 
rieties of compact felspar. It 'is one of those vague denomitia- 
tion.s with which science is still disfigured, and which only serve 
to lead into error, or to deceive us with regard to what we are ig- 
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h 0 i*ant of. The petrosilex of Sahlbergi not only does tiot be-* 
long to compact felspar, but constitutes a ne^v species^ composed 
of silica, alumina, soda, and ms^gncsia,'^B^^llef. Univ, Aoui 
182T. 


GEOLOGY. 

12. From wtiat Countries have the Islands in the West In- 
dies derived their Plants ? — M. Moreau de Jonnes, who sup- 
poses that the deposits, whether calcareous or volcanic, of the 
Antilles, have been left dry by the sea at a later period than 
the ^eat continents, had, in support of thi« opinion, to inquire 
into the origin of their vegetable population, and to endeavour 
to find out by what agents, from what countries, each of 
their plants, was transported to tlii-m. For this piirjiose he 
prepared, during his residence at Martinique, mixtures of earth 
adapted for vegetation, and in which, he was well assured, there 
existed no germs of plants. He cxix)scd them with the requi- 
site precautions, and separately, to the action of tempestuous 
rains, to that of diflerent winds, of birds of passage, and of va- 
rious currents, and counted, as far as was jxis&ible, the number 
of species which each of these causes produced. He also en- 
deavoured to estimate how far man himself may contribute to 
this end, by transporting seeds or germs of plants in tbe water 
brought from other counH'icw in slyps for the use of their crews, 
among the matters used for packing foreign goods, among wood 
and fodder, as well as in ballast, a»vl among the hair of animals. 
The most powerful and coiistant#of the natui;^ agents appears 
to him to be the great equatorial current of the Atlantic. He 
found that, in the space of two months, it brought seeds of 150 
diflerent species ; but all seeds are not capable of being C(j[ually 
transported by all the agents, and to be able to arrive at a given 
distance in a condition to reproduce their species, they require 
to possess certain conditions of lightness, mobility, resistance to 
destruction, diflSculiy or I’acility of germination, and others of a 
like nature. Thus, among tlic 150 species of sceds.brought by 
the current, there were only tw^enty-six that germinated. With 
regard to the action of man, M. de Jonnes thinks, it much su- 
perior to tha| of natural agents, and imagines that, in a few 
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•centuries, it is capable of entirely changing the relations esta- 
blished by them in‘a country immediately after its origin,— 
de TAcad. Roy* des Sc. t. vi, p. cxiii. 

13. Fossil Skeletons of Guadahnvpe . — Cuvier finds that the 
calcareous mass in which these human skeletons is imbedded, 
contains land-shells and sea-shells of the same species as those 
met with in the neighbouring sea and adjacent land ; that, there- 
fore, the mass is modern, and the product of some encrusting 
springs w^hkli run towards the place where the skeletons are 
met with. 

14. OrgUnic Remains of the Allutntim and Dtlwviwn of 
Sussex , — In the alluvial ahd dilu\ial deposits of Sussex, the 
remains of animals hitherto diso^^red are very few, oompai‘ed 
with those found in other countries of England. Mr Mantell 
mentions but two kinds as having been noticed (Geology of 
Sussex, p, 284.), viz. the elephant and horse. A short time 
since some labourers, who were employed in deepening the bed 
of the river Ouse, which flows through a chalk valley by Lewes, 
and empties itself into the sea at Newdiaven, discovered, in a 
bed of sand beneath the blue aUuvial clay that forms the 
marshy tract callc?d Lewes Levels, the entire skeleton of a deer 
of a very large size. The horns were cjuite perftxt, and mea- 
sure 3 feet in height, and 3 feet 2 inches at their greatest width. 
The antlers had seven points, and resembled in their form those 
figured by Cuvier of tlie Canadian deer. The greater part of 
the skeleton was destroyed the carelessnesvS of the workmen, 
and a few l)ones only preserved. Of these, the tibia measures 
14^ inches in length, and the ulna 15 inches to the end of the 
olecranon. The ramus of the lower jaw (imperfect) 11 inches. 
These remains are in Mr MantelFs collection at Castle Place, 
I^ewes. Still more recently, bones of the deer have been found 
in the diluvial gravel that forms the low line of cliffs to . the 
west of Brighton, at Copperas Gap near South wick. These, 
like all the other bones that have been discovered in this bed, 
were broken, and promiscuously intermingled with the soil. 
Two teeth of a species of deer, and portions of several humeri, 
were identified. Part of the tusk of an elephant was also found 
with them, and pebbles of granite, in a state of decomposition. 
Teeth of the^ Asiatic elcph^t have Tbeim met with in the loam- 



Sdentific Intelligence^^Gcdlogy, 189 

pits at Hove. The Reverend H. Hoper of Pontslade has these* 
interesting remains in his possession. — Phil, Mag, Nov. 1827. 

15. HimsteerCa projected Journey to Siberia, — Our distin- 

guished correspondent Professor Hansteen of Christiania writes 
to us as follows : I am still living in hopes that I shall be 

able to set out on my journey through Siberia to Ochotz in Fe- 
bruary or March 1828. Being myself not sufficiently expe- 
rienced in natural history, I shall be ticcompanied by a young 
mineralogist, Keilhau, of this place (Christiania) ; and Profes- 
sor Erman of Berlin has offered me the company of his son Dr 
Erman, and assures me that Barop von K umboldt and Baron 
von Buch are ready to furnish him with the necessary instruc- 
tions in geological and geognostical science.’'' 

16. PartclCn Journey through Transylvania, — TvinVeh of 
Vienna, an active and acute geolognst, was sent by the Austrian 
government, in 182(5, into Transylvania. He remained in that 
very interesting, but miu^h neglected, part of Europe from 
April 1826 to Fel)ruary 1827. I u defiance of all the difficul- 
ties opposed to him in his progres*^ tlirough a country without 
roads, covered with extensive forests, and affording only the 
most miserable accommodation to tlie traveller, he made a full 
survey of its mines and saline districts, and of the nick forma- 
tions over great tracts. Bone gave him the use of the geological 
maps lie constructed during his persons expedition through that 
country. He is inclined to refer the s?Jij[*erons sandstone of the 

' middle districts to the tertiary cl&^s of rocks. Boue asks, in a 
communication to us. Is there rfot, in Transylvania, a saliferous 
deposite in the Cai’pathian sandstones, of the same age with the 
secondary salt formation, or of some of the gypsums of the Alps, 
and also a more recent deposite connectcnl with that tertiary mo- 
lasse winch is of the same age with the salt in the blue marl •of 
the Appenines and of Sicily ? Boue is of opinion that nearly 
the whole of the molasse takes the place of the blue tertiary marl, 
.which is higher or newer in the series than the Paris coarse ma- 
rine limestone : still the posUion of the lower Nagelfluhe along 
the Alps is dubious. 

, 17. Fossil Remains of Quadrupeds in the Tertiary Rocks of 

Dgriug the course of last summer, there was found 
in the tertiaiy sand (above 'th§ blue marl with shells), near to 



190 Scienfific (nteUigcncc.’^Gcology* 

*the Botanic Garden at Vienna, fragments of xM^Mastodmi an-^ 
ffiiStidekSf and also of the Anthracothcrium^ M- Fitzinger has 
described and figured them in a pamphlet lately publislied. An 
under jaw of the anthnwotherimn has been found in the lignite 
or brown coiil of Sehauerleithen, near Neiistadt, in the vicinity 
of Vienna, which lignite lies in the blue marl. It is dso worthy 
of remark, that such bones are also found in the coarse stelly 
tertiary limestone, under the blue marl ; so that, judging from the 
bones alone, we would be disposed to consider both as belong- 
ing to the same formation, — ^an opinion which cannot be entei- 
tained. 

18. Vim Obficrvatums and Speculathms in regard to 

the Alps. — Von Biich, during last suunner, visited the Bavarian 
Alps and the Suabian Alps or J ura, and seems disposed to con- 
sider the alpine limestone ridge UvS recent, probably partly Ju- 
rassic and partly chalk. The same distinguivshed geologist read 
to the Academy of Munich a paper on the Ilippurites found at 
IleichcnhalJ ; and, in PoggendorfFs Annals for 1827, ho has an 
interesting memoir on the boulders of granite, &e. spread over 
the eTura and neighbouring countries, in whicii he maintains 
they have reached their present situations at the time of the 
rising from below of the primitive mountains, wliicli he consi- 
ders newer than the tertiary. It is worthy of notice, tliat De 
Luc of Geneva publislied at ^tlie same time (May last) a simi- 
lar memoir in the M^moir^ of the Soc. dc Phys. de Geneva, 
vol. ii. 1827, in which he stat^S, as liis opinion, that the Alps 
were formed aftcr^tJjc tertiary rocks, and that the boulders were 
dispersed by that great jd.si ng from below of the land, 

19. Boufs Memoir on. European ForniatlonSy O/nd their 
probable' Origin. — One of^the most interesting memoirs lately 
piAiUshed, is that whose title we have just given. It appeared 
in the Journal of Leonhard for July 1827., Unfortunately 
the promised map lias not been published, 

20. Dr Bouc on Secomhiry iJoc/rjr.— Dr Bone, during a vi- 
sit to Solothiirn, saw, along w-ith Professor Jliiggy, the shell 
limestone (muschel kalkstdn) forming protuberances under the 
Jura linaest0ne, ,and the ranch wacko, or porous magnesian lime- 
stone, with cuneiform masses of gypsum. , Above these he 
found the following arrangement lia8|and its marl ; the sand 
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of the inferior oolite ; then great mftsscs of oolite and compact * 
lime 3 tone; a thick bed of contorted,^ unstratified, rather crystal- 
line, limestone, without shells; and above this, near to Solothurn, 
an upper Jurassic deposite, with ammonites, encrinites, croco- 
diles, and tortoises. I)r Boue is of opinion that the Swiss Ju- 
ra does not contain any Jurassic dejx>sites newer than the coral 
rag ; a.nd further, that the oquivaleiii for the coral rag is near^ 
ly wanting in the German Jura. 

aoTAXy. 

^1. Siffns of Increase,^ Maturity,, and IJtxay m Trees ; by 
M. Baudrillac. — Tiic qualities of wood depend much on the 
state of the tree when cut down. It appears from the experi- 
ments of M. Hartig upon w(K3d applied as fuel, that trees wdiich 
have attained maturity without parsing into decay, are the l)est 
for the production of heat. Thus the value of an elm of 100 
years is to that of one of 30 years, as IS is to 9 ; that of an aslt of 
100 years to one of 30 years, as J5 to 11. When the trec?s begin 
to decay, their value rapidly diiuiui. iies : thus, if an oak of 200 
years yields wood wortli 15 francs per corde, a tree of the same 
kind passing to decay yields wood only worlli 1 2 Iraiics. When 
the wood is used for other purposes, tlic advantages conferred 
by a mature and healthy state arc still more considerable. The 
common elm, growing in a forest, and in good earth, acquires 
its full increase in 150 years ; but it will Jive many ages, even 
500 or 600 years'. Large foix'st thus are cut down with ad- 
vantage wiien of an age between 400 aiul 130^years, and then 
furnish a large quantity of building wood. The duration of the 
life of tile elm depends much ujx>n the soil ; in a dry soil it be- 
comes aged, as it were, in forty, fifty, or sixty years. Elms which 
have liecn lopped live for a shorter period than tlic others.* 
Those which grow by the roadside, or in their plantations, may 
be cut when seventy or eighty years of age. In general, die 
increase of haid w^oods, ay the oak and elm, is small at first ; it 
successively augments until the twentieth or twenty^fth year, 
is then uniform until the age of sixty to eighty years, atYer 
which it sensibly diminishes. For these and other reasons, it 
is important that ti’ecs should be cut dow^n when they are at 
their mature state, and not simply when they undergo no fttr- 
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ther increase* When the ^riod his arrived after which the 
increase of the tree would less and less^ from year ’to year, 
then the tree should be feUed, for no advantage accrues from 
its remaining longer in the ground. The indications of the 
mature state of a tree are by no means ^ evident as those of 
decay, but still certain signs of those states, as well as of the 
vigorous condition of the tree, may also be observed. ; 

I. Signs announcing tlie Vigour ^ a Tree * — The branches, 
especially towards the top, are vigorous ; the annual shoots 
strong ^d long; the leaves green, vigorous, and thick, princi- 
pally at the summit, and falling late in autumn ; the bark is 
clear, fine, united, and nearly of the same colour from the loot 
to the large branches. If at the bottom of the veins or divi- 
sions of the thick bark there appear smaller divisions which 
follow from below upwards, in the direction of the fibres, and 
live bark be observed at the bottom of these divisions, it is an 
indication that the tree is very vigorous, and rapidly increasing 
in size. If some of the lower branches, stifled by others, are 
yellow, languishing, and even dead, this is an accidental effect, 
and is no proof of the languor of the tree. Finally, It is a sigri 
of vigour when branches are seen at the summit of the tree rising 
above, and being mycb longer than the others ; but ft is to be 
obser\Td, that all trees with round heads do not throw <^ut 
branches with equal force. 

II. Signs which indicate that the Tree is Geneilal- 

ly the head of the tree is roi«xded ; the shoots diminish in lengtk 
each year, and.Jthe furthest 1 shoots add to the length of the 
branches only by the length of the bud ; the leaves are put 
forth only in spring, and become yellow in autumn before 
those of vigorous trees, and at this time the lower leaves are 
greener than the upper. The branches incline towards.the ho- 
rizon, and form angles sometimes of sixty ot;' seventy degrees. 
These apparent signs, and the thinness of the, layer deposited 
by the sap, indicate that the tree makes but small idditions to 
itself, and « now it should be cut down. The nature of the 
oartb should be exanuned, as well as the kind of tree, to enable 
a juijgittent whether the tree should be left to increase still fur- 
ther, oir whether it will be more proper to fell it. An exact 
age ciomot assigned for ea^ species; but ft has been oft- 



seized) tsituatcd.in m insuWt^ pikntcttiou, may 

ftikd uriifi advaijtagei n^rhen botweeft*sevei>ty imd eighty yoar& of 
age. 

in. in a' Tree.-^^'Whea a tree becomeb 

cro^n^, € e* wlim the upper branches ^Jie, it infallibly indl-p 
cates, especially for isolated trees, that the central wood is nn-^ 
dersoing alteration, and the tree passing to decay. When the 
barfe separates Arom the wood, or when it is divided by separa* 
tiorib which pass across it, the tree is in a considerable slate of 
degradation. When the bark is loaded with moss, lichen, or 
fungi, or is marked with black or reel spots, these signs of alte- 
ration in the bark justify suspicions of alterations in the wood 
within. When bap is scon to flow from clefts in tlie baik, it is 
a sign that the trees will boon die. Ab to wounds or gutterings^ 
these defects may arise from local pauses, and are not necessa- 
rily thiff result of old QgQ.~Blhlwth. Phys Econom. 1826, 
p. 10. 

20. Botavicdl EJs(*ursion m Sutherlandshb c , — In an excur- 
sion which Dr Graham took with ^wirt of hib pupik into the 
North of Scotland, m August last, the following stations for rare 
Scotch plants were asi'ertaincd. 

Akma 4itch north end of Croinai^^ Frith. RadinHa 

abundant on load sides neat Tain Semite Uoidi^Sy abundant along with S» 
on road sides near Lairg, Loch Shin. Senet^o Jacobesa^ vai. with- 
out ray, abundant on saad-hiUs behind ihef inatibc of Farr, as weJ as in the 
iitatloD at Stiathy wheic it was observed bv Di /Iraliam two years ago. 

very abundant on stj^ oi Loch Shin, and many othet 
places m the west of 8utherlandi>hiie. At is also extremely conmton in the 
of Skye. Corsor paucijhtay bogs, side of Loch Sh]iii;«®en More, Ass) nt ; 
and in several othei stations in Sutlieilnndsliirc. t ItuhUana ^utemedM^ 
on lien More, Assvnt ; smfiU 1oi h two miles east ol Fan cluiuh. Aftar-, 
^ a/pmof Ben Muie, As9)nt ; as well as on l^onnivan. a mountain at the 
io|i of Loch tnebard, in the same station in whi^h X>i Giaham observed it 
two years There is not a doubt that this is the plant known os A, aim 
$imt on the Cuntintoiy as has bc^n proved by comparing it with autbetitk 
cated specimens from several blations on the Alps and iVieneos ; but whe- 
ther it be really specdnoally distinct bora A. autumndli^^ is a dilfcient ques- 
tion. There seem to be intei mediate varieties, and it is more than pro. 
bable that this genus, and L^oiuodou in pjiticuUi, aie subdivided by the 
Continents botanists beyond wliat is jubtmablc. In neither of the station! 
mentioned is idlio {dant abundant, dfptno, and Tlieratmm ofphupn, Boi 
More, Assjnt It neither of these plants were obspned any^h^O rise n 
Su^erlaDdshire/^ Btokmt /enpi/oifio, bog^ north side of Ben Moire, Assynt 
^ c^piumbn .than 4>. a^glm^ which is more abundant north m 

west of S^tlaUa than X). roiundi/olKi* Os mhum fldumwfrt, Ben Mona, Asa> at; 
hnd’ebveml othdr ih gutheriiandisihireb Am Ben Mont 

h'' 


<K^7QliE»~r]}8C)BWie(sn Ji82T. 



^«rteii4^hjtre, VthCtopei o( the law i&i^ 

roon^tfeitcm tiimf ot tl^ ii|0siatftii3ti9 m $t|il|!)ierland* 

, BpipaHit <^n roi^ m ^ KodtdAU, 

jah xa JD^mosa, m thfc nm* In ihi^ viegry abupdAuti 

^^ncrUfi^ no station in» &t j»ort)i in Scotland ia qddlm At tbla pl^(^ 
aeiopmkt, Tluihdinm aifAmm^ Ptink^Oa sboM^ and ij^ro^ing 

in ^!ontact, fitnn agiouxi wfeilvh can be seen no where Cl&t# in Pjfivif 

Arta, limestone rook,^ A^Jrnt $ OletHoe. PJmkmH var^ c<(lciala, 

mand of Haudlb, oft' Soouric, west coast of Suthei^laiulshii^* 
in abtmdAnce on several of the mowntoins in SufJlltfland, 
fectly ^ stuttlons^ and generally among bi^ken qoart,i^» Pli pehnope 
al^e, in mlcaceotb ^oil, aiid there only tkaip^ 5 eveiy wheep else quite 
BKoopth, and on Bon Hope every specitnew ob'^etvesd was hidty. JKWAens 
md^eai^y {tools betwr^n the nead ot Iioch Inchurd and Ar«le> abuntlanl. 

rntnuy in {iLofunon at Far'*out-Head> and on a icnoU b^ml the 
man^e at X'arr : in both situations growing in dry peat-turf, mixed with 
sharp white sand. Primuh nhtida^ promise in many places along the north 
coast* Fyrtthrnm rnttnimum, abundant on sca^clms at Far»0ut4lead, and 
hehlnd the manse of Fair. Poientilia alpestm^ Ben Hope* Asfta^taim nrn^ 
ienwy abundant on Aand-htlls behind th^e mouse of It'arr. UiemetHih um- 
OeUijUunL rocky knoll behind the manse of Farr, yf^twwm ^mrimivny sea- 
cihfPa behind the church of Farr* Jnnom arctuntJt„ clifts tiehlnd the ciiurch 
of Farr, and in swual places in the neighbourhood of Oiw)f» Wrath and 
Oldbhoto. Sagiaa numimay ruined castle on tl>e clUt behind Che manse oi 
Farr. 


ft la not long binco the Seneoto tenvifohus was aset-rtained to be a l^cotch plants 
growing at 'Woodhali, near Amtiic ; Dr friaham has lately ret^eived sjieci- 
wens from ]Mr Baud, who has found it abundantly in the paxibhos ot 
Lady Kirk and Swiiilon, particularly on the farm of Little Swintou 


ZOOLOGY. 

V 

S13. On the tendency/ qf Matttr to heoonw Xh^gOntUed.-^'We 
noticed, on former occainon?, M> Bo»y do St Viuc^t's obser- 
vations on those anibiguwis beings, which, during a part .of 
thm life, are cuUcctod into filaments, 'whose colour and gene- 
ral aspect are those of vegetables, and virbidb, at certain pe^ 
l^ods, separate* and assume the voluntary motion of animals. 
M. Gaillon, an enlightened observer, the author of an inte- 
resting memoir on the cause of the green coluiw in oysters, 
has ditcfoyered tliat it is produced by thf C^n^prbtt cbmUei, 
has aeon the greenish corpuscule6,vWbi<4i fiioin Its axis, bO' 
come dcfachetjl, advance with more or lesa change place, 

and, in .short, act in all respects lil^eAchylidet and eyejidia. 
Taking entire iPaments, he fpr^ .tiheae tfnnute bmhgs to sepa- 
, rate, befor^ tlie Ume j and, iatida jcaae alao, manifested the 
‘ aa)B^e''Vt^ntttary movements. to associate is so 

wheneyer the yofia^faJMfe ep, thc^ V«p4gn tfaewi- 
sclviis, htlio'aaer another, in a me ; and, whan in this po- 
tation, Ugilj^ thought iad olyerved tlW to,«aii«de6^ 



• I'lJS 

^ , ’w A 

' tliHt a muco^ty, ^>rnis it«e)F into a moo^biMie, 

*«nd ^rely env^jpea them *. ' M. Boiy de $t Vincent has fun^ 
United to o«e(|i{>y bjinseljf with these taieroaoi^c iraOBibrtnattoiis, 
having ^hj^ne^ate to the first coealmnalions matter 

td «!!^{i these corpuscules seem so near. Observing tine appear- 
sa]OC|^:auccesUvely presented in water exposed to Ugltt^ be thought 
InrsKw^ for the first time, matter assume the aiipectiiifi a simple 
munoiU^, sntliout coleui* or form. If the water contain^ any ' 
animal sUhstaiic% it produces a pellicle ot this mucosity at its 
surface, then becomes turbid, and discloses an infiiuty of Ihing^ 
atoms, if we may so call those nion&di>, which, after being mag- 
nified a tbou&and times, ate nut so large' as thcpdnt of amec- 
dle, and which ytl move in all di- ,.tions, with prodigious vein, 
city. This is what M. Bory names matter in the living state. 
When tho water is exposed to tlie air and light, there quickly 
forms what is named the green matter of Priestley, which many 
obscr^rs have supposed to be the first state of certain conferva', 
or plants of a like nature. M. Bory thinks that it is a combi- 
nation of a more general form, and only siiscepUhle of entering 
into the composition of these plants, as well as of the animal- 
cules winch issue from it, and which produce tlicni. He names 
this comhinaUon vioUer m fht vegetative state. It is by it th^ 
Uie infiisory animals are' icudercd green. Those which colour 
nystets, aa-ordiog to M. Gaillon's ^servations, produce ttiis efi> 
feet, as M. Bory says, only becau^ (hoy'are themselves colour- 
ed by the green matter. It coli/irs, in the some manner, the 
water and the shells of these oysters ; and it would not be im- 
|)08M.hle to find some tinged directly by this matter, without any 
animalcideli having penetrated into them. It is so difitcuU to 
rpndcr obs^rvatkms of this kind complete, and one mny always 
so easily suppose an anterior state, still more attenuated, and 
whjich qiay hove e^ped every microscope, or invisible gcrtmi, 
wbkdi tH% necesrity of the concurrence of air prevents Irm se- 
parating, dtat .many philosophers {aobahly refyae to admit 

, * STciton^ a tloiiHiist of Bremen; Ibas oWrood nitnliwlliliHS efi thcCMi- 
Ariw txuttfTnlt). On the M AwgiKtl he aayp, it ww In its etstef on 

Uie Sth itreiolveil inelf into tnolocules pweessed of tnoinlitr ; on the Cth some 
efiifaete aieleeullee unltai into Wniplc artkalaUc^t anfi, on the lltb, it wss 
tfistteed to its arSgSntt 
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the coiisequchccs, wbicli the author would draw from these facts, 
for attnbutiug to matter a general di'^poisitioo to become orga- 
uljsed, which would be independent of the ordinary mode of go 
neratjon. — J/cm, tk VJead. Boy* dea* Sc, t. vi. p. cx\i. 

SJi. On the Animalcvika ihM colour OysUra Gnm.— M. 6ail- 
lon liJb sent new objscr\ations on the animalcules which colour 
oysters, and which, after M. Bory de St Vincent, he names No 
vi( idea vertex. He has remarked other species, which also pe- 
netrate into the sub'^tance of the oystei, and give it different co- 
flours, rendering it grey, brown, or jellowteh. Among these aio 
the Vlhio hpunctalua^ ax\d t'lipunctatua of Muller. It is re- 
markable, that the green navicule does not exist in the waters 
of the sea, nor ei'cn in the fresh water of the neighlrourhood of 
Dieppe. " It only multiplies, rn a ceiUm degree, of saltncss and 
stagnation of the water, such as is known to pioduce il in the 
parcs^ where the colouring m question is produced M Gaillon, 
howe^ei, has seen some that issued from axonfer\a of the genus 

Vautlmxa found in fresh water about Tjvieux 
* 

S»?. — The bea\cr of Europe M Cuvier as now dis- 

posed to eonstder as specifically distinguished from that of Ca- 
nada, by the form of its he ad Vic wed in profile, instead of pre- 
senting a near ly vmiform curve frofii the occipital bone to tlie 
end of the ossa narium^ its outline is almost straight, being in- 
flected only towards its middle, its sagittal and occipital pnVjoct 
strongly, the zygomatic arcliAs bioad. and much depressed, the 
whole ecrehval portion is consicVrably elongated backwards, and 
the nasal bones aiUance far beyond the orbitar process of the os 
frontis These parts are obviously less developed ip the Ame- 
rican beaver, which also appears to^be one-sixth smaller at the 
same age than the living European tme now in the Jardiu du 
Hoi. In their habits there appears to be less to distinguish 
them than has hitherto been supposed. The European sjiec'ies 
evinces the same aptitude and ability in constructing a habitation 
as are cxhibjtcd by the beaver of £!anada, anc*cdotes in proo^ of 
which arc given by M. F* Cuv ier f' Zoohgiial Journal ) On these 
observations by M. P. Cuvier^ w'c would observe, tliat, on corapar-* 
ing the skull of a Canadian beaver witli the very fine specimim 
w'bioh was dug up some years ago in Scotland, and which, in oil 
probability, belonged to an indi^dualof the European variety 
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* 

or species of beaver^ the diffferencog pointed out by M. Cuvie^r 
can scarcely be said to exist The skull is considerably 
larger than the Canadian variety ; but this is not any specific 
difference. 2d, The profiles very nearly correspond. 3d, The 
sagittal crest i» strongest in the Canadian skull ; the occipital 
strongest in the Scottish. 4tf/, The nasal bones differ considc* 
r^bly, and the observation of M. Cuvier is quite correct in this 
rc'sptHjt,— -R. Knox. 

26. On the Cvlture of Bees in Forests^ hy M. Buttner.— - 
It has been a custom in Livonia, fronj time immemorial, to make 
cavities in the trees of a forest, for the purj ose of receiving and«u 
rearing tlie swarms ol* bees. Some of the proprietors have hun^ 
dreds, aud even thousands, of bee iret^s. Those which arc cho-» 
sen for tins purpose are large oaks, nrs, pines, alders, &c. It has 
been objected to this system, that it dc^stroys the forests and di- 
minishes the quantity of building wood , but M. Buttner ob- 
seivcs, that it is not necossary’^ to clioose the finest trunks, and 
that stunted trees are equally serviceable for this purpose, if they 
have sufficient si/e He states .d o, that a bee tiee is worth 
moie than if solo for wood , that the old hollow trc(»s, which 
will sirve for an age or two, spread sevd around, and cause the 
production of yotmg seedlings, which would be obtained with dif- 
ficulty, by destroying tlie old trunks* He adds, that the pure 
air of the higlier regions agrees better with tlie bees than the air 
inclosed in hi\os, which recei\e the exhalations of tlie earth, and 
in which contagious diseases y/lnetimcs make great ravages. 
The prcxif he offers is, tli«al, wnen gaiden swarm, they aic 
directed instinctively towards the' woods, whilst the ?>ecs of the 
wood never fwann towards the gardens Unw, D. vu.34. 

27 . Peatllar Cn&esqfthe Use MUk as Fotxf . giraffe 
which was sent to the king of Franceliy the Pacha of Egy|>t, 
wa^ observed never to drink the smallest quantity of water, but* 
only milk. This odd circumstance is explained by the person 
who describes its liabits and manners, as resulting from the cir- 
cumstance, that, bring tak& whilst young, it wtis, proliabJy, 
supplied with milk, which, ndt having been didoontinued, has 
occasioned this permanent inclination in the animal. It appears 

' very probable, that animals which drink but little naturally, 
■will ndt drink water, if ?u&ufficient quantity of milk be supplied 
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tt» (liein. Milk wab oflciotl to the young asM’S wlritJi hatl inw 
separat«?d from ihdr dam for^somc time, and thfy drank it with 
plcasutc. It wab then offered to a young mule, and to a horst* 
five years of‘ age , both drank of it. Being oftercnl to a monkey^ 
it seemed lu^ver to have taken enough, TigS dogs, cats, and 
jratb, diink milk with avidity. I will quote, on this occasion, 
a curioiib fact, hut little known, tliat of a goat, which suckwl 
Itself, and which was, with ilifficulty, broken off this b4al habit*” 
Now, as there art* so many amnuils which are fontl of milk, witii- ' 
out having j)re*-u\td the habit of drinking it, it will not ^et'm 
-«isurpriring tlwt the giraffe, a herbivorous animal, wliicli habbton 
continually sujiplied with this diink, shouldjUeft r it to all othci*s. 
iJu Mu&iunt, \i\. p. 71. 

the pridL^fniaiUm Scj:; by M. Hufelamk-^Tn a 
memoir jirinled in his Medical Journal, in 1819, Ilufelaiul ^ 
bhewed that the numerical relation of tlie indiv'diuiK of llic two 
^xes in iniui (^1 . 520) is the bunie ovei th^' whole surface of the 
globe , that this relation chx's not depend either upon climate ol 
planetary influences, or upon the generative act, but that the 
sexual difforeucc ahvady exists m tlie germ knnncd beforehand 
in the mother, and that the fkuiuhiLing principle has only to 
give animation to it. To the recent iiKj[uiries made in France^ 
by MM. Olivier, rrevobl, Dumas, and Giiou de Bu/nmique, 
iiid the conclusions which tl\t*y have elicited, 31. llufcland op- 
poses bc'vcral objcction\* vi/. 1^^, The sexual union of a middle 
aged man with a younger wotUan, being, for very natural rea- 
sous, the most freq lent f»f all, there ought to result a very great 
excess of male r luldrcn, w Inch, however, is by no means tlie case ; 
5k/, In long wars, wlicre Ibe claos of young men is nearly ex- 
haubted in a nation, a marked excess ought to manifest itself on 
thb bide of the female sex, which, however, is never observed; 

The conjugal unions in which the parties arc of equal age, 
ought to ^produce an equal number of male and female descen- 
dants, through the whole duration of life, which is not the case. 
4/A, Experic^icc shews conjugal union? of middle aged men with 
young women, by which, Imwever, there have been only feniale 
cluJdreu ; Even allowing all the combinations established up- 
on the influence of tlie relative age of the father and mother, 
they are not s^iffiuent to explain J;hc constant relation of : 20 
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faetw<?en the sexes. The same objectionb may also be made U\ 
the influence attributed to the relative pother of the constitution 
of the male and female, which harf been estimated for the pur* 
p>se of levelling vthe exceptions. With regard to experiments 
upon animals, it is clear that thej are ina])plicablc to man. The 
numerical relation between the two sevos does not depend upon 
acx'idenial circumstances, but i ^ f4>unded upon a buperior law of 
natiu'e, conbtant in all climates and at every period of time, and 
al\va;yfi the same in all its relations 

Guristh and Hahifs a Young Rlunoiitos — The first 
tlniU'nsions taheii of the animal vveie inado at three days old, 
nhen it measured two lo('t in inip-hf, tliree feet lour inches and 
three (piartcts in Icnulh, juid foin led and seven-fourths of an 
inch in greatest circumfeicnce. riince that, it has nnreased 
in the Iblloning pioportions. From tluee dajs to one month it 
gained five mebos in licighi, fi\e inches and lh>ce quarters in 
hngth, and throe inches and tlux^ quaiteis in (treumference ; 
while, from th( age of one to fouiteeii niontln, it increascxl one 
foot seven mthci in height, (wo fed in Icngtli, and two feet se- 
ven inches in cm umfcrcnce. Pioiu fouitetn to mnctcen months, 
four inches m height, one foot four inclu » and a lialf in length, 
and two feet four iiiehcs in eucuinference,^tbc riiln(K*ero‘' be- 
ing, at the dale of the last measummnt, in Decnnber 18Q5, 
four feet four niches high, seven feet four inches and a lialf long, 
and nine feet five inches in cucumfcivnce. The general aspect 
of the cub now rcbC*uiblos the luotb^r, thd heavy folds of the skin, 
which were wanting in duly, b/ing fully foiiued in Deccinkr. 
The nasal horn, at the laltc’’ ix^riod, bcnrcely pi otr tided two inches 
beyond the stin. The observations made by i\Ir Hodgson, sur- 
veyor-gpneral of India, are of great value, in icfeience to all 
qi nations respecting the r,Uo of developement and full grow tl^ of 
many of tlic larger animals, respecting vthich scarcely any au- 
thentic statements are to be found in author*?, altliougli tlicy 
‘have exercised the genius of Bufibii, and other philosophical 
writers. The diminished ratio of increaH* of heighjt, remarkable 
in the later period of develo))cmenir as slated by Mr Hodgson, 
renders it probable that the animal will yet be a long time in ar- 
riving al its adult size,— a supposition which is also rendered 
probably by its seventeen months^ gestation, and the slow growth 
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•f its hoTp^ Mr HodgsoD^ in pursuing his inquiries, bas lutd 
reason to niinark tlic aDuablonoss of the young aniinars dispoi^-^ 
tion, both tov'urds his Lcepeif aud strangers; an instance, be oh^ 
serves, of the po^ver possessed by Asiatics, tiurough tlielr tran- 
quil rainiliarity of taming the most formidable quadrupeds. That 
the rliinoccrod niU submit to the domesticating influence of man, 
we ha\e seen more than one instance; nor would the tractabijity 
of tins berbivorouh animal seem in any way a matter of ^surprise, 
ulien we know that the fiercest of the carnivorous tribe have be- 
come the attached companions of their master, if the rhinoceros 
had not been held up by writers of every age and country as a 
Standai*d of brutality and ulitameablc fiwy. India exhibits nu- 
merous proofs of false conclusions by natural historians regard- 
ing the habits and temper of animals, and aflbrds a field of im 
terc»&Ling inquiry respecting their instinct, as contradistinguished 
to what might be calk d their educatable faculties. Tliis sul)- 
jeet has hitherto, we believe, only been lr(*alcd by llic naturalists 
of Europe, wlio iiavc relied, in many cases, upon \ery vague or 
insufficient narratives, but never bv any person residing in the 
native country of the animals whose histoiy has been recorded. 

tJO. Ctiv}a'\s Great Work on the NatiirnlHlHory of* Fhhes — 
This very important work, in which Cuvier and Valenciennes 
have been so long cngagwl, and whicli will contain descriptions 
of five thousand sjiotics of living and fossil fishes, is now in the 
press, and v\ ill soon appear. ' 

SI, A Neto Spccic^^of Pctitacrhias dheovered in the Wibt 
/wAV.v.— We an informed thatV Uatnralist of St Vincent’H, We 
presume Mr Lansdowu Guihling, has found in the Carilieau 
Sea, ii new spedes ol’ Uiit* tribe. This fact is the- more intcivsl- 
ing, when vicw'cd in connection with the discovery of a British 
sj)j?dcs, described by Mr Thomson in his memoir, noticed in 
the present lunnber of this Journal. 

rav&ioLocV. 

Dtstrt^ilioi\of Nerves in Muscular Fibres, •^In me- 
raoit on muscular action, MM. Dumas' and Prevost have com- 
nmuitSats^ some very interesting microsedpical observations on 
the distribution of the nerves in tho muscular fibres, and on the 
forms which th^s^ latter assume during their contractions. They 

•I ^ 
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piaixid a thin piece of muscle^ retaining its nerves, under fho ini-« 
croscope, and made it eonlr«ict by means of galvanism. The 
fibres contracted by bending in a zigZBg manner, and the last 
nervous filaments were seen to proceed parallel to each other 
from the branch giving origin to them, to bo inserted precisely 
at the points wliere the fibres form their angles. 

ANATOMY. 

33. Sabulous Formation hi the Brain , — Dr Bergwmnn of 
in a memoir transmitted to the Royal Society of Gotten- 
gen, gives an account of twenty easts of eanhy granulations oc- » 
curring in the jJcmis choroides of the lateral ventricles of the 
brains of insane perrons. These earthy granulations resemble 
those of the pineal gland, Mr Stromeyer exaiuint‘d both va- 
rieties, and found ihcir constitution sinular, and of the following 
nature: Phosphat of lime in large quantity, pliosphat of mag- 
nesu in small proportion, traces of carbonate of lime, and an 
animul substance of an albuminous nature.— Univ, c. 
p. 128. 

AllTs. 

34». ^Vatcr Woiks of the Ancieni Romans, is an errone* 
ous, but at the same time a pievailing opinion, that the ancient 
Homans were unacquainted with some of the simplest Jaws of 
the motion and pressure of water. • This is, howevcv, unfuund- 
I'd, as l^liny informs irs, as a general principh^ vya. that wattT, 
conducted in pipes or tubes, wU/ always rise to tlie same height 
with the fountain from which it flews, water was con- 

ducted by the Homans into their builtlings, either by channels 
constructed of masonry, or by means of wooden pipes, or even 
of earthen ware ; and alWed a descent of one foot in sixty for 
the flow of water, whicli was admitted into a reservoir, divided 
into three equal compartments, after it had been brought witluit 
the walls of the city ; one to supply tlie pools and fountains, a 
second for tlie baths, and a^tliinl for the palaces and private 
houses. The pipes used by them were of lead^ about ten 
long, seven inches and a half in the bore, and a quarter of an 
inch thick How^ever, lliey were very avtTse to the use of 

* Spcdai^ns «f Hontan leaden pipes are preserved in the Museum of 
imal PhUoanphy in fhe Trijive*bity. ^ 
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•letulcri pipe »5 knowing thorn to be of on unwholujsome nature* 
They wete made of thin platen of lead, bc^nt in the form of a 
cylinder, and soltiered at flte edges: casting, as practised at 
present, was tinknown. The supply of water was regulated by 
the dimeiJ-iions of the Kpotils ; these were of twenty-fKe descrip, 
lions. The sUindard spout stems to have been abtait nine-tenths 
of an inch in the bore, and its length about eight inchei* and 
seven-tenth 5 ; and, if that wa*- also the height of the column of 
water, 1970 euliic feel would be di«tcharged in the space of 
twenty-four hours. 

85. Manner i?n Slniue$^ Miciah^ and Ornaments^ 

made o/ Copper ai /?;o«*:?.~Tht‘ rt‘ceipts for eommunicaliug 
to newly east bronze a tolour whieh gives it th(‘ a])[>earaiice of 
old bronze, vary moio or less We slull hoic give the method 
einploycMl bj Jacob., one of ihe best arli'^ls of ’'I'.ikc two 

gross of Sill ammoiuac, half a gi*oss of salt of sorrel, whieh dis- 
5>olve in a tlcnii-setitr (100 grammes) t>f white vim gar* after 
cleaning tlie ineldl wa*ll, dip a pencil slightly in the solution, 
and rub it continually on tlu same place, xmtil the colour js 
dry, and the tint has acquired the desired intoisitv. That 
the drying may taki place more ipiickly. this operation is per- 
forimd by exposing the objett to *thc un or m a stove. The 
bronze tolour becomes deeper, in proportion to the length of 
time occupied in passing tIle^brll^h oxei the same plaet*. — Jouni. 
di9 C(mals6. (hue? et Prahq, n. 27. t. v. 1827. 

36 . Gold (Old Silyu* hi Gilding and Plating, — Fifty 
thousand puinuls wmth of gakl and siJvt'r are sanl to be annu- 
ally cmplov tnl at Binningluui in gilding and plating, and which 
is therefore lor ever lost as Inillion. 

37. Phuy TalkiXy), — Finey tallow is a vegt'table product, 
v^hicb resembles common tallow in many of its propertit*s. It 
is obtained from the piney tree (Vatcrica fndica), by boiling the 
fruit in waici, when tlu* tallow is boon found to rise to the top 
in a inoltcxl state, and, on «*ooJing, forms a solid cake The 
colour of tl^e tallow is generally ^vhite, but sometimes yellow ; 
it is greasy to the touch, with bomo degree of waxyuess ; it is aL 
most tasteless, and has an agreeable odour. It molts at a 
tomperAture of 97 and consw^uently ixmiains solid in the cli- 
mate of Indio. The piney tallow is used only for medicmal 
purpohcs at Mangalore, but dic^tree is common throughout the 
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western of ilwf ponuisulaof Indiii^ ^leaBt as far northward 
aa the bbundaries of the proviiiee^bf Canj^a ; and there would, 
no dpubt be'. BuiSScient to supply a cblisiderabjc demand for this 
valuable prodi^. The piney tallow has been made known in 
thija country by Dr Babington, according to tv hose analysis 100 
parts cbntiiin carbon ‘7‘t, hydrogen oxygcni lOf, == 100.— 
Londm McchmXas Regi^cr. 

38. Indelible Wrlthig /n/r.— The* following, recommended as 
a process for preparing indelible writing ink, or at least as a sort 
of approximation to it, is copied from the hist number of the 
Royal Institution Journal. Let a saturated solution of indi- 
go and madder in boiling ivater be nfade in such proportion as 
to give d purple tint ; add to it from one-sixth to oiic-cighth of 
its vveight of sulphuric acid, according to the thickness and 
strength <>f the paper to be used. This makes an ink ivhich 
flows pretty freely from the pen ; and when writing which has 
been executed with it is exposed to a considerable but gradual 
heat from the fire, it becomes completely black, the letters being 
burnt in and charred by the action of the suljihuric acid. If 
the acid has not been used in sutfkient quantity to destroy the 
texture of the pa^xn*, and reduce it to the state of tinder, the 
colour may be discharged by the oxymurialic and oxalic acids 
and their comjiounds, though not without great difficulty. 
When the .full proportion of acid has been employed, a little 
crumpling and tubbing of the paper reduces the carl xmaccsous 
matter of the letters to powder, but by ^tting a black ground 
bdiind them they may be preserfed ; and thus a species of in- 
delible writing ink is procured (for the letters are, in a manner, 
stamped out of the paper), which might be useful for some pui^ 
poses, perhaps for the signature of bank notes.” 

39- La/rdner's Lecturer im the Steam^Engme^—’A short series ’ 
of . popular lectures on the steam-engine, by Dr Lardner, the 
Professor of Mechanical Pliilosophy in the London College, is 
announced for publication. The author professes to have treat* 
cd the subjec"t in the most familiar style, and to l^ave stripped 
it so far of mathema:tical reasoning and technical phraseology, 
as to render it at once intelligible and interesting to the general 
rcad^ ' ' ' ' ‘ 

40J Patent Ca^Ulrm iiag/itwg’,-**Cartcr’s pafont cast- 

ii^n roofing is repr^ehted by \he patentee^ as well adapted for 
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» coverfng public buildings^ private dwellings, and warehouses* 
The exp^ce of tliis ca^Uron roof, compared with one of lead^ 
iijududlng deductions for the want of dose boarding, which is 
indispensable for a lead covering, is quolcd at not more tlian 
one-tlmd of the oxpcncc of a leaden roof. At the Toll-end fur-^ 
naces in Staftbrilshirc, the expenco of these cast-iron plates is 
stated atL. IJ, 10s. per ton, and the freight to London at L 1, 
lOs, and about one-third less to Bristol, Liverpool, and Hull. 
Jt is also boid, that, owing to these plates being small, and loose- 
ly fitted together, they are less subject to fiacture from changes 
of temperatuie than lead, which is frequently confined, and does 
not allow loom for the contraction and expansion occaNioned by 
changes of *teinperature. A slate roof is estimated by the pa- 
tentee to last about fiftj years , while, in that time, the iron 
w’ould scarcely be deteriorated ; and in case, he adds, of destruc- 
tion of a building by fire, the old iron will be worth nearly half 
of its original cost A square of 100 fi*et «>f these plates is es- 
timated to weigh 1000 lb , while the same one of copper roofing 
weighs, according to Tredgold, 100 11). of lead, 800 ]b, of large 
slates, 1130 )h of oiditiary slates, 900 lb. to 500 lb, and of 
|)an tiles 1780 lb to 050 lb. It is particularly suited, m point of* 
taste, to the Grecnii style of aichitectuie, inasmuch as it re- 
quires to be laid at a less angle than is common with any other 
metallic covcniig. Tlie offbet also produced by the simple and 
regular form of the paits composing this covering, is said to be 
pleasing ; and the cveh lelie^cd by the lights and shades which 
arise from the alternate projcc^on, tile apparent thickness, and 
fmui the gradatif)n of tlie plates. The patentee recommends 
that the plates be ihree-sKtccnihs of an inch in thickness, and that 
they be cast in squares of two feet, with flanges of two inches in 
depth. The weight of tbc^>e plates will be about 10 lb. pet 
S(]uai'e foot ; and he toneeives that thi» roof will require no fas- 
letiing, but that their weight and particular construction will se- 
cure tliem against the cflecls of high winds But should any 
one lie doubtful of tliis^ he proposes to cast a loop in the under 
side of each plate of the raised tow of plates, by which they 
may bo hooked or chained down to the rafters It must be ob-^ 
>ioils that the raised rows would effect ually secure the sunk 
ones in tbeir places This contrbame we consider a$ ingenious, 
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attd[ the ftpplication of the plates to be extremely siejplc ; but 
the roof should be thore biib«tantially fixed to the rafter than 
is proposed by the patentee. Upon making a tnodel of these 
plates^ there appears to be a want of cover at every angular 
junction of four plates, by which an opening, whose area will 
depend upon the nicety with \ivhich the plates are fitted, is left 
at each etid of the upper edge of the plates of the sunk row. 
At tliis junction, some additional cover seems necessary to cn* 
sure a water-tight roof. Perhaps, for our climate, the flanges of 
these plates should be three or four, instead of two inches deep, 
as in coverings a drip of even is found to be small. enough. 

Ti lie price of ofd in»n seems also to Ite overrated, at least if sel- 
dom, in Scotland, liringb more than a one-fiftli of its original 
value. With regard to tin* peiiod assigned for the duration of 
states, it may be mentioned, that, for good slates, even 100 
years would be eonsidercil as a safe calculation. Upon the 
whole, we arc of opinion that it would be well to practise this 
mode of roofing upon sheds and other temporary erections, un- 
til experience shall have she\vn it to bj an efficient water-tight 
covering. 

STATISTICS ano i.i:OOBAriIV 

41. Civllhaiion o/* the Abortgim nof Our ac- 

tive and etitcrpribing friend Mr W. E. Cormack,whosc intercating 
journey across Newfoundland appean.^d in a former Number of the 
Journal, is about to embark in another ipiclcrtaking, wliich will, 
we hope, prove successful. Ile/writes to us as follows: «« /Jj?- 
ploits^ Nexoffyondland^ Ottober 37, 1837. — I fravc been looking 
forward to commumcate with you on the condition of tlic 
thicks or Red Indians, the aborigines of NewfouridlaiHl. I am 
here with three Indians, — .a Micmack, a mountaineer, and a 
Bennakee (CanatUan),— H?quipped and ready to set off* into the 
interior, in search of some of the Bceothhhs^ to endeavour to 
obtain a friendly interview witli tliem, as a btep to commence 
bringing aliout their civilization, I leave the sea-coast to-mor- 
row, and intepd to devote a month in traversing those parts of 
the country where they aic most likely to be met with. The 
season of the year will not admit my traversing cvi'ry place 
where they vjfiy be found, but I expect to come up with some 
of th^r encampments within a^month heiSce. Government made 
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<mc vain attempt to rccoticije tlii» tribe to the approaches ol' civi- 
lization about sixteen years Ago ; but to eivih/e a long jKTscciited 
trihp of savages requires repeated allenipls of this kind* 

4*8. Captain Parry's reported Second K,tpe(Uihn to ihd North 
Pole . — Althougli it has been generally believed that Captain 
Parry was next season to resume hi$ attempt in reaching tJic 
North Polo, we can assure our readers that no such plan ever 
was entertained by the Admiralty. The report ma^ Jiave ori- 
ginated in Captain Prunklin’s having expressed a wish to ho al- 
lowed (by moans of a .ship sent by liering^ Strait), to iinisli 
• the very small pottion of the north coast nou*remaining uuex- 
aniincd; and, ut the same time, a similar patch on the Asiatic 
side, respecting ^vhich a doubt lias hitht^rlo existed. Put we arc 
informed there will certainly bo notliing undertaken until Cap 
tain BcecLy’s return with the Blos-om. 


NEW PCmdCATIONS 

1. InlrodactioH to Ccnnparatixh Anatomy. By Professoi 
KiT^ of Dresden. Timislattd from the (ienn.m bj R, T 
OoHE, Es<|, '8 vols, 8vo, with a Quarto Volume of Plates. 

I.ongnian ^ Co. London, 1887, 

N ' ‘ . 

OT wiTiisi ANUTNo^the num)>er ot contributors to oompara- 
li anat<»mv in this country^ ^it i'l somewhat reniarkablo that 
the translations t,P Blumenbatli, Cuvki, and (’arus, are almost 
the only elementary works on this highly interesting and useful 
bruneli of science, w'liich exist in the English language. I’ro- 
fessor Cams, the author of the manual now before us, was for. 
merly teacher of the sci(»nce at Leipsic ; be has travelletl and 
examined animals, botlf in their recent state, and prejiared in 
museums, piirticularly in the extensive museum of comparative 
anatom V under tlic care of Rudolphi at Beilin, and ho is tlie * 
author of various memoirs and trcati.ses on this subjtx^. The 
splendid illustrations of comparative anatomy, now publishing 
at Leipsic, in Urge folio fa«X‘iculi, is the production of Carus^ 
and most of the plates of that work are drawn by^iim from na- 
ture ; but his reputation is cliiyfly fdlmdcd on hi» recent im- 
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poftaut <H®covi>ries of the circulation of the blootl iit tliflbreui* 
order's of infeeds. Ilife present eleinf^ntary work contains .i com- 
prthensive bketch of the actual state of the science^ and the ma- 
terialfe are arranged aaortling to new and peculiar views. In 
plaw of commencing witJi the utost complev animals, and o\a- 
mining thtir structtirc in a ck^iiding seric'^, us is ufeually done, 
lie hah traecil ilK‘ gi*adu.‘il and succ4»ssi\e dtvelopeintiU of the 
djfflreni organs of the Ixnly, from theii first and '*iinplcst ap- 
pearance in the lower dassts, to their most coinpkvtmd perieet 
forms in the hig,licr unlers of annual . J)y ketpng constantly 
in \ien tlcj fiinclioiu of animals, gnd the n.odificatH)ns wluclw 
uUife system > ol organ i prcstMil m the diffeienl elapses, he has 
luulered tln\ work a ingld^ intei\'-tlng and u^dnl intfMilncfiou 
to compaiatixe phynolegy, I'lie trc^’i.tJse commences with a me- 
thodical list of the pnndpal works and meinous winch have 
appeal (‘d on this suhp*(t up to the piescnl time, and although 
the limits of this compilation !ia\o]>re\cntcd the author fiom treo- 
chig tlte progless of djsc‘m cry in au> department of ihf science, 
the deficiency of hit icterciices i^ a fpty '•uj^plicd 1 y the mnne 
jous notes and cxtuacts of Ins pididous and iiildJigent tiansla- 
tor. Mr (iore, who i*- likewise the translator of HJunienbach’s 
Natural lJi>toiy, h.u nddal ti> hi> ii'anblafioe of Cams copious 
c\tracts from the works of Rudolphi, Mockc'l, T(*wLmann, 
Rlumudiach, R<il, Webir, 8pi\,*Can5per, Soemincrijig, Geof- 
troy, IXsinoulin-., Ciniei, 1)4 Serre^, JRJaJinille, Home, and al- 
most esery other confimnt.d oj/Brilish authority, whidi rendci 
it greatly supurior to the oiiginal as a work srf' refeuiicc. Q'lie 
aec<aupaii 3 ing plates contnm 3d0 figures, wliich Jie e’^ecuted on 
a small -^cale, to adapt them for more genered circukilion Two 
hundred of tlicte figures were drawn bj Canib from nature; 
the rofet are selcded from Treinbley, Ca\olini, SpK, GaWe, 
Tc'idemaun, Cuvier, Swammerdam, Scarpa, Rucloljihi, Ro<-ou- 
thal, Ilci'old, Trevirauus, Gc?pftroy, iVi’snky, Meyer, Mery, 
Emmcft, Nit/fedi, Blumcnbach, JDaubentoo, Fidier, AllK*rb, 
Kiescr, Wolff, Hunter, Home, Macartney, and Carlisle. In 
the tabic of clasfeification, and throughout the work, Profcs<Jor 
Caj’us has adopted a new arrangement of the animal kingdom, 
modified from the Regnc Animal of Cuvier, by the author's 
own reseorches conccrnftig thi» fetructure of insects. From the 
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' discovery of the circulation in certain neuroptorous, coleopterous^ 
dipterous, and orthopteroH*» insects, and from the CJitent of 
respiration in this class, he has placed them, along with the 
Crustacea and Vermes, at the head of invertebrate animals, us 
posHOssing a more complicated and perfect Organization tliaii the 
molIus<.*a. By this arrangement it follows that the Planaria, 
the Thalossima, the Tn?nia, and even the Hydatis, are more 
perfect animals than the Sepia, the Loligo, and tlio Octopus. 
Although the existence of a circulation in insects d<K?s not war- 
rant conclusions so extraordinary, it is a highly interesting fact, 
<ind shews a further analogy l)ctween them and the Crustacea, 
in which it has been long known to exist. The first volume of 
the work isi devoted to the consideration of llic organs of ani- 
mal life, including the nervous system, and the organs of sense 
and motion, which are examined first in invertebrate animals, 
from zoophytes to insects, and theli in the four classes which 
possess a skeleton wdth brain and spinal marrow. The second 
volume treats of the organs of organic (or vegetative) life, in- 
cluding those of digestion, respiration, secretion, circulation, and 
ixyrotl action, ^viiich arc examined in the same order, from the 
lowest animals upwards to the most pei'fect. This mode of 
considering animaL in an ascending scale, appears the most na- 
tural, as it leads us from siDi))le to more eompfex objects, it is 
the order of tlieir creation, asqfiointed out by their fossil remains, 
by sacunl testimony, ai^d by all the pbt*nomena of organized 
bodies, and it is the arrangomeli^ so admirably developed in the 
system of Lamarck# Notwithstjpiding occasional eiTors, insepa- 
rable from a work which embraces the structure of all existing 
animals, we consider this treatise of Professor Carus ai> a valu- 
able contribution to comparative anatomy, ahd the translation 
by ‘Mr Gore, as an excellent outline of the present state of the 
science, calculated U) servo as a work of reference, and to sup- 
ply a great ilcsideratum in our language, 

8, Conv( nntims mi the AnimiU Eb^fumy, By a Physician; 
in Two Volumes 8vo. liOngtnam & CtJ, 1827. 

Mrs Maecjht’s admirable Conversatioiw on Chemistry, Na- 
tural Philosophy, and Political Economy, are well known, and 
much esteemed by the public* * The prasent volumes are inimi" 
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tation of that accomplished lady’s writings. The author, in our 
opinion, has succeeded in pnKlucing for the instruction of the 
general reader, and even the learned, an accurate, interesting, 
and higlily amusing account oi* the animal economy. 

3. Menimr cm the Penfaci'inus e^tropaus ; a recent Species 
discovered In the Cave q/^Corkf July 1. 1823 ,* with Two iU 
Imtrative Plates^ By John V. Thompson, Esq, F. L.S., 

, Surgeon to the Forces. King and Hidings, Cork ; and Treut- 
tel and W urtz, London. 1827, 

Until the publication of this valuable memoir, naturalists^ 
wore acquainted with only one living species of this very rare 
and curious tribe of invertebrate animals. The P. cm'opaus^ 
described by Mr Thompson, is abolit three quarters of an inch 
in height, slender in proportion, and has been hitherto found 
attached to the various species of Sertularia and Flustray 
Mdiich occur in the deeper parts of the harbour of Cork, viz. in 
from eight to ten fathoms. He is of opinion, and we think he is 
right, that the Pcntacrinus is a stipitate Asterias, most nearly 
idlied to the genus Comatula. The remarks in the memoir, in 
reference to the fossil animals of this group, arc deserving the 
attention of the geologist; and the neatly “executed accompanying 
plates add to the value of tl<ese and other observations of our 
author. We are happy to find Thompson is al)out to pub- 
lish, in a sei'ies of numbers, accompanied with figures, a work/ 
entitled, Zoological Researches and Illustrations which, 
judging from the present memoir, promises to«dd much to our 
knowledge of the natural history of the tribes of animals to 
which Mr Thompson has devoted his attention. 

4. Anatomical Description of the Human Eye. By Alexandbr 
Watson, Fellow of the Royal College of Surgeons, &c. 
Illustrated by a Coloured Plate. Maclachlan and Stewart, 
Edinburgh. 1827. 

The description of the human eye in this meftioir is accu- 
rately and neatly executed. The accompanying coloured plate 
contains a scried of views, illustrative of the structure of the eye, 
drawn ^ with great accuracy, and beautifully coloured. This 
little work will be useful to the student of anatomy and surgery; 
OCTOBER-^nECEMRER 1827. 


o 
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and wc can safely rceonnncnd^it to the student of natural history, 
and also to those interested in natural [dutosophy. 

Forthconwig Tranmctious Foreign Socieiks. 

Tin: llclvolic Natural History Society^ at their meeting in 
August lust, decreed that their MemoirvS should be printed. 
Tlic first voluinc is at present in the p^e^3H ; and, besides many 
interesting memoirs, contains an important pcT})er by Dc Imsser 
of Altdorf, oil the Huite of Foruiations extending from St (jo- 
lhard to, the Moilasse. 

* A second volume of the r.Yw JJpvnii^ an intcresliDg Swiss 
work, has just appeared: it contains many zoological and two 
mineralogical pa})ers. 

De Canmont, Secretary to the Linnean Society of Calvados, 
announces a third volume of i:ie Memoirs of the Linneun So- 
(uoty of (Calvados, Vv'ilh Get /logical Maps of that country, and 
Memoirs of Desnoyers, Marcel de Serros, and Pvevost, lie has 
taken charge of printing the Memoirs, and as lie is rich ami ac- 
tive, lie cannot fail to be useful to the sciences. 

Ferussac intends still farther to enlarge the plan of Ins excel- 
lent Bulldin^ so th^ it may iioarish after his death. The acti- 
vity of this man is truly wonderful, when w^e recollect that he was 
shot through the chest during the Spanish war, and is labour- 
ing i’ ruler tlie effects of ihat^ieariy fatal accident. 


fAd (^*PatcnU granted in Pyugtand from 1 Aagwt to 9,(Hk 
November 


l«27, 

17^ To TjCmitki. Wei.t.wajj Wrioiit of Mnnstiold Stroet, ISorough 
Hoad, Surrey, Ibi* irnprov’ements in the construction of Cranes, 

21. To XjEmuki. Wei.i-maw Whicht of Mansfield Strool, Borougli 
Uoad, Survey, for iiriprovemeiits in machinery for Cutting To- 
ba(x*o. 

Tii tie StiiviiAs of Square, Stack r Wise, and 

CiiAui,Es Wise, of Maid.stone, pajjer-ma)ier.s, for certain iiuprovc- 
nieniH » ommunkatod fiom abroad, in SiyJng^ Giaylnjjf, or beauti- 
fying the materials employed in the manufacturing ofpaper.paBto- 
boaiNl /Bristol -boards, &c. 
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Sept, ii 


Ort n. 


Nov. 0 


h\ 


17. 


20 . 


'Po John Hague of Cable Street, Welldosc Square, for a new me- 
thod of working Cranes or Tilt Hammers. 

To B, M. Combs of Birmingham, for certain improvements on, or 
additions to, a Pulley Machincj-y, and apparatus used for securing, 
^ lixing, and moving curtains, id roller and other blinds, 
lo WfOiAM DELTMERof Uppoi* Mary-le-Lonuo Street, pitzro)’ 
Square, pianoforte-maker, ibr improvements on Pianofortes, 
lo Wii.yAM J. Form of Alildenhall, furrier, Sutlblk, fiir improve- 
ments in the make, use, and application of Bridlc-biis. 
lo Gcottc.E OxYMERof Fliisbufy Sljrcet, for an improvement in 
Tvpoj.^-apbic Printing between plain or flat surfaces. 

1 o Haul and 'PnowAS Hall of I.ecds, for an improvc- 

rnent in tie' making oi Metallic Blocks ilir drawing tiff liquids. 

2 0 Blias LARTLit (it Fxii*}, for a new' coverL'g for the Hoofs of 

Houses, &c. ^ 

lo JiLSiii'A IloRTOJi oi' \ii e Ilromwiclv, boiler-maker, for a new 
nietiuiu t>i loi ‘ung and nuking of rioliovv Cylinders, Oiuis, Ord- 
nance. Itcdorts, and various other hollow and useful articles in 
rougiit-lvon, hi Steel, or composed of both these metaU. 
lo (lOLjjswojiTny Grn.N-fiv of Argylo Street, Hanover Square, 
surgeon, for iniproveineiits in ILocoinotiv'e ICnguios, and other ap- 
])uriitus coniU'ctod Iheivw itli, 

to .Taml's Stokes ol Coiuhill, London, for impruvinncnts in ma- 
Ung, boding, burning, darUjing . v preparing flaw or Muscovado 
bastard Sugai and Molass(‘s. 

To JoHK V/HUIIIT of Prince Street, Iioicester Square, for im- 
proveiueuls in Window Saslicj. >•. 

1 0. 1 A MLS Smetiicust of New Bond Siu'>*v (W an improvement 
upon l4ainiis. 

Jo Ikeoliuuk bavKArx APEiss^if the Strand, surgeon’s-instru- 
mont-makcr, for improvements in the construction of Spurs. 

To .Tames ^Vhite of Paradise Street, LaAibetb, engineer, for a ina- 
chine or ajiparatus for filtering, whidi he denominates an Artifi- 
cial Spring. 

To .John Platt of Salford, near Manchester, fustian-dresser, for 
cf'rlain improvements in machinery iiu- Combing Wool and other 
iibrous materials; conmniHicated from abroad 
To William Collier of Salford, fustian-shearer, for certain im- 
provments in the Power-Loom tor weaving; communicated frotfl 
abroad. 

To John Walkeii of Wcymotilh Street, Mary-le-Bonnc, Baquire. 

Jor an improved Castor for furniture^ 
lo Henry Pinkus of Philadelphia, for an improved method of Pu 
rifying Carburetted Hydrogen Gas lor the purpose ot UluniinttUon 
To Samuel Sevill of Brownshill, in the parish of Bisloy, (ibm. 
•cesto^lure, clothier, for his himprovcniOBta appUcai.le to niisint 
the lile. and dressing Woollen and other Cloths^ 
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Lht of Patents ffranted in Scotland from 3d October to Qtk 
December 18 ^ 7 . 


l«27, 

Oct. 3. To Teter Burt of Wxiterioo Place, in the parish of St Aim, Lime-' 
house, in the county of Muldlcsex, mathematical iuptrumunt- 
maker, (in consequence of a communication made ro him by a rei- 
tain foreigner resiJuig abroaci) for “ an improvement on Steam- 
Lngines.’’ 

24 . To Joshua Horton of West Bromwick, in the county oi' Stafford, 
boiler-mater, for a new and improved meun)d of forming and 
< making of hollow ('\ limlcrs, Guns. Oidiiyuce, J4._ leils, and various 
other hollow nod useful art? •’*' - ni wrou^b! 'nm, in slfc!, oj* com-. 
posed of both oftlu^ e met. .it 

Nov. 2, To Samuel Pji vtt of N'e^ Ib.Ti l yStivot. in the pandi of Sf Gemge. 

Jliuiover Square, in the lounlv oi jVliddl/ses . lame quipage-m.? 
nufiicturer, for cerU’n improvene^u. s in BednUjittls, lieds, 
Couchc.s, and other rrtieJes of finud-uu - jinecipalH designed to 
be used on shipboard." 

To Thomas Breihenracii o? faruunghain. in the eo^ iii \ War- 
wick^ merchant, one of lho;c de-igned (iluakori:,, ibr •' .eviniu itu- 
proveineuls on Bodstead.s, .eM> in the making mauLuae; wring or 
forming articles to be applied to or used in ju>us un' t. with bed* 
.steads, from a niaierial or uialeviali. hitherto unused fm rajch ))ur- 
jmsod* 

22, To William b^AWcETi of Liverpool, in flie untv >f i/ancayter, 
cnghiocj:.'»3^“‘ 'iVlvrruEw Clark of the isiand ot Jamaica, en... 
gincer, ior “ an improwd apjiaratus for the better maaufairture 
of Sugar from the ("aiiesd" 

28. To Benxet WoojjCRtfj’T of Alaiichester, in the county of Iain cas- 
ter, nmnulUctpjer, for certain process(.'s and apparatus for print-. 
ing and jiropariiig for ihimulacture Tarn.^ of Linen, Cotton, Silk. 
Woollen,^ or any other fibrous material.'' 

28. To JiEMUEi Wellmann Wright of Mansfield Stren't, Borough 
Hoad, in the county of SiuTcy, engineer, for eeriaiu improve- 
nients in the combination and arrangement of 51 echanicul Powers, 
applicable to the purposes of driving machinery, and lilting and 

• moving heavy bodies.’* 

28. To Lemuel AVellman Wright of Alanslield Street, Borough 
Hoad, in the county of Surrey, engineer, for certain improve- 
ments in the combiiiatiim and an'angement of machinery for ma- 
king AXetal Screws.” 

Dec. C. To Joshua Jenour j^mw of ^Brighton Street, in the parish of St 
Pmicras, in the county of Middlesex, gentleman, for a Cartridge 
or Case, and Alethod of more advantageously inclosing therein, shot 
or other missiles, for the purpose of loading fire-arms and guns of 
dhSerent descriptions.’’ . ' / 
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When a man has devoted his whole life to science, when, 
being occupied solely in observing and writing, he has only in* 
termitted his researches during the tiaie necessary for their pub- 
lication, — ^it miglit be expected that his career would not be 
marked by any remarkable incident, and that the analysis of his 
works would, in a manner, prasent the history of his life. But 
if, labouring only for those engaged in the same pursuits, he 
disdained to render his writings atfl-active to others ; if, with 
the view of presenting the greatest number of facts in the short- 
est space, he uniformly stated theih in the simplest manner, and 
left to others the easy merit of deducing their fi^sults; this very 
analysis becomes a matter of extreme diflSculty, and to give any 
distinct conception of his works, it would be necessary to tran- 
scribe them. 

Such was Pallas. Separated in his youth from his family 
and country, a third of his life was passed in the deserts, and 
the rest in his cabinet ; and in l)oth situations he made a prodi- 
gious number of observations, and produced a multitude of me- 
moirs and volumes. The whole of his writings, though desti- 
tute of embellishment, are full of novelties and truths ; they 
have placed the name of their author in the first rank among 
naturalists, who are continually turning them over, and quoting 

JANUARY — MARCH 1821?. • P 



^14 Biographical Memoir of ‘ Peter Simon Pallas, 

them in every pa^’c ; they arc received and consulted, with equal 
interest, by hisloriaiis and geographers, by those who study the 
pliilosopliy of languages, and the character ol* nations. But it 
is precisely this multiplicity and this diversity of his labours that 
obliges me, at present, to reduce hi's eulogiiini almost to a mere 
table of contents, which it would be impossible for me even to 
read in fidl, and for which I entreat, bcforehcind, the indulgciice 
of my auditors. 

Peter Simon l^allas, Counsellor of State ol* the Emi)eror of 
Russia, Knight of the oi;^ler of Si Volodiniir, member of the 
Academies of Science of Petersburg, l^jndon, Berlin, and Stock- 
holm, and Foreign Associate of the Institute of France, was 
l)orn at Berlin on the 2*2(1 September 1741. His lather was Si- 
mon Pallas, Professor of Surgery in the University of Berlin, 
and his mother, Susanne Leonard, who was of French extrac- 
tion, but born in the Colony of French Refugees established at 
Berlin. 

Being destined by his father for the medical profession, h(‘ 
was, at an early age, instructed in various languages, and made 
such rapid progress, as, in a short period, to be able to write, 
with nearly equal facility, in Latin, French, English and Ger- 
man. This faculty, which is more easily acquired in youth, will, 
without doubt, every day hecome more general, more especially 
as the sciences have ceased to possess a common language, and 
as there is not a single greaf empire in Europe in whicli several 
are not spoken."* It co.st so little trouble to the young Pallas, 
that he was ahvays at the head of his companions in their other 
studies, and, not content with what his masters assigned him, he 
occupied his leisure hours in Natural History, and with so much 
sticcess, that, at the age of fifteen, he skctclicd ingenious divi- 
sions of several classes of animals. 

After attending the lectures of Gleditsch, Mcckcl and Koloff 
at Berlin, and of Rccdcrcr and Vogel at Gottingen, he went to 
Leyden to finish his medical studies under Albinus, Gaubius 
and Musclienbroeck. 

At this period, the possession of numerous colonics in botli 
Indies, and the command of the commci ce of the world, lin* two 
centuries, had accumulated in he Butch collections the rarest 
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productions of nature ; and the taste for natural history, for 
which the mother of the last stadtliolder was so inucii distin- 
guished, gave a new impulse to its study. 

With the decided predilection which Pallas brought with him 
into such a country, it was im])ossiblc that his ardour for that 
science should not be increased. A voyage to England still far- 
ther strengthened and increased it, and, having formed the reso- 
lution of making it licnccforth the occupation of his life, he so- 
licited Ins ^alher^s permission to settle at tlic Hague. 

Tt was there that he jmblished, in 1706, Elnichies 7A)opliifio~ 
rum, or table of zoophytes, tlic first of his great works. Five-and- 
twenly years before this time, corals had been generally considered 
as plants ; and the discovery which T’eyssonnel made of their ani- 
mal nature appeared to Reaumur so paradoxical, that, in publicly 
mentioning it, he did not venture to name its author. Rut, shortly 
afterwards, the more astonishing discoveries of Treinblcy, regard- 
ing the divisibility of the polypus, and the detailed observations 
of Bernard de Jussieu and Ellis, on the corallines of our shores, 
dispelled every doubt on the sulijeci. With the consent of all 
naturalists, an entire order of organisofl beings passed from one 
kingdom to aiiotliei' : Tjunanis inscribed thcni among tbc ani- 
mals; tlie young Pallas undertook to arrange them, and draw 
up their catalogue. The Dutch collections furnished him with 
a rich harvest of them, which he arranged watb a rare degree of 
sagacity. The preciseness of bis descriptions, and the care with 
which he referred the synonyms of* other authors to his species, 
were very remarkable in an antlior of only twenty-five years of 
age. His introduction was still more so. He rejected the old 
division of natural objects min three kingdoms, and shewed that 
j>lants have not marked classes like animals, insomuch that they^ 
are only, so to speak, one of the classes of the great organic 
kingdom, as quadrupeds, fishes, and insects severally arc ; a 
truth with which our botanists seem scarcely impressed at the 
present day. In maintaining this approximation of the two 
kingdoms, he did not, howevc'r, also adopt the single scale of be- 
ings, which the genius of Bonnet had rendered so popular ; on 
the contrary, he presented the tree of organisation as pi-oducing 
a multitude of lateral branches, which it would be impossible to 
arrange in linear continuity, witiwut doing violence to nature. 
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With regard to corals, in particular, he shewed the error of the 
definition which was then almost generally received, as if they 
were hives of polypi ; he demonstrated their trunk to be itself a 
livincr substance, a sort of animal tree with several branches and 
heads ; a compound animal, the stony part of which is only the 
common skeleton, which grows at the same time as the indivi- 
dual animals, but is not fabricated by them, lannieus Avas th(' 
first to support tlu^si* bold ideas, which are now universally re- 
ceived 

The Mmrllunca Zoologicn^ which l*allas published the same- 
year as his Elcnchns^ adrled still more t() his reputation. So 
young an author was seen with astonishment, uniting in himscli 
all the merits oi‘ the great masters who then divided among tliem 
the empire of science ; boldly assuming as his models the great 
French naturalist and his fellow-lalxHiter Daubenton ; taking 
upon himself their conjoined labour, and, without allowing him- 
self to l)c swayed by their authority, combining, with the pro- 
found sagacity of the one, and tlie patient accuracy of the other, 
those methodical and strict views condemned by both. 

But what would have excited still more astonishment, bad 
tlic public mind at this period been capable of estimating it, was 
the sudden light which he threw upon the least known classes 
of the animal kingdom, those which were confounded under the 
common name ol’ Worms.- Not allowing himself to be imposed 
upon by the errors of Linnaeus, any more than by those of Biif- 
fon, lie shewed that the presence or absence of a shell cannot 
afford the true basis of their distribution, but that the analogy 
of their structure ought to be first consulted ; that, in this re- 
spect, the ascidiae, and not the tethyscs, as Linnaeus imagined, are 
the true analogies of the bivalves; that the teredo, as Adansou 
iiad already shewn, ought also to be united with them ; that the 
univalves, on the contrary, are more allied to the slugs, the do- 
rises and scyllajae ; lastly, that the aphroditae, of the anatomy of 
which he at the same time gave an excellent account, ought to 
be placed licar the nereides, the*scrpulae, and other articulated 
vermes, whether these possessed shells or not. 

• The Elenchus Zoophytorum has been translated into Dutch by Boddart, 
and into German by Wilkens. Herbst has published the latter translation 
with additions and plates. Nurcmbej;g, 17®7> 4to. 
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Assuredly the naturalist whose first glance was so jTenetrating, 
would have cleared up the chaos in which these invertebrate 
animals were enveloped, had he contmued to pursue the inves- 
tigation ; but unfortunately, he published his ideas before they 
were sufficiently matured. 

He did not separate the sepiae from the slugs so much as they 
should be separated ; he imagined the medusa; to have an affi- 
nity to these two genera which they do not possess ; he admitted 
also an affinity, which does not exist, between the bivalves and 
the echinodermata ; and, lastly, he associated with these latter, 
on the one hand, the actinia;, which are zoophytes ; and, on the 
other, the sea-acorns or balani, which^ are much more closely al- 
lied to the bivalves. 

These errors, which a little more examination would have en- 
abled him to have avoided, contributed, perhaps, to reserve for 
other times a necessary revolution in the truck to which he was ad- 
vancing, — so much arc the conquests of mind, like other con- 
quests, subject to be arrested by the smallest accident. The most 
astonishing circumstance; is, that he himself should have over- 
lookc;d these beautiful perceptions. Having returned to Berlin in 
1767, he reprinted, with many additions, his Miscellanea^ under 
the title of Spicilegia Zoologica^ and omitted unquestionably 
the most valuable memoir of the first collection ; nor did he ever 
again turn his mind to the subject. ^ 

These two works spread wide the reputation of Pallas, and 
various governments made proposals to hhn. Perhaps he would 
have preferred his own, had he received the least encouragement 
from it; but, as too often happens, it was in his own country 
that his value was least appreciated. When thus* under the ne- 
cessity of quitting his native land, he did not hesitate what other 
to select. The country which presented a newer field to his re- 
searches was preferred, and he accepted a place which was of- 
fered him by Catherine II. in Uic Academy of Petersburg. 

The Russian Empire, in the ninth century, the period at 
which history begins to speak of it, already almost extended 
from the Baltic to the Euxine Sea. Its existence was first an- 
nounced to Europe by its bold enterprises against the Turkish 
Empire. Being soon converted to Christianity, its sovereigns 
allied themselves with the JCings of France, and entered into po- 
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litical relations with the other potentates. An imprudent divi- 
sion gave rise to iliseord in tlieir states, their best provinces were 
conquered by the Poles, and they themselves becanie tributary 
to the Tartars for three centuries. They at length east ofl* this 
yoke, and became c(;nquerors in their turn ; but, during their 
subjection, literature and civilization had reai)pcared in Europe, 
and Iliissia, at hei' restoration to freedom, found herself at an 
immense distance belfmd the other Christian states. The first 
English who landed l]u‘rc\ in the sixteenth century, considered 
it aliiKDst as a new discovery. Peter the Great made astonishing 
eliorts to introduce into it the customs and knowledge of Europe. 
After passing through all tlxe ranks, to habituate his great no- 
bles to military subordination, after xvorking as a carpenter, in 
order to form a marine, he wished to be admitted as a member 
of the Academy of Science of Paris, for tlie purpose of inspiring 
his people with a taste for instruction ; but, in the accomplish- 
ment of these objects, his sticcess was not equal : The army was 
promptly subjected to the German mode of discipline ; the court 
quickly assumed the French nianners ; wlhle, to have an aca- 
deiriy, it W7is necessary to bring its members entirely from other 
countries, and to keep it up for a long time by recruits fronx 
them. 

Germany, when? the numerous cities and universities pro- 
duced in some measure a superabundance of instruction, con- 
tolantly supplied these deficiencies, and many of her most illus- 
trious literati found ir: liussla a fortune, and means of prosecu- 
ting their favourite pin suits, which, perhaps, they could not 
liave enjoyed in their own countr 3 ^ It was thus that Bernoulli, 
Bayer, Euler, Gmelin, Miiller, Amman, Lowitz, Duvernoy, 
gave to Europe that beautiful series of labours, under the title 
of the Memoirs of the Academy of Petersburg ; it was tlius that 
they Ifiitl open to us, in all its relations, the immense territory of 
Russia, and, it may bo said, made it known to the Russian Go- 
vernment itself. 

In fact, no sooner had the Grand Dukes of Russia obtained 
possession of the throne and title of the Czars of '^fartary, tlieir 
ancient sovereign^ than sonic eiitcrpiasing adventurers pushed 
*heir way toward the East. The most prudent settled among 
mountains rich ni orcb of every .description, which form the 
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irue boundary of Euro|)c ami Asia; while others atlackcid the 
only remaining princedom of any conse([iiencc that existed in * 
these barl)aroii.s regions, and delivered up his slates to their Czar. 
As soon as the Russians had gained a footing on the Irtiseb and 
Oby, their inquiries after furs and mines drew them farther on ; 
by degrees they imposed some tributes upon the wandering 
tribes of those vast soliludes ; — and thus, in less than aceiitury, 
established that strange empire which, in Us extreme limits, 
touches America, Japan and China, and in which a few thou- 
sands of soldiers are sullicient to guard 1500 leagues of coun- 

Rut to enjoy in reality the posses^sion of such a territory, it- 
was necessary to become jiroperly accpiaintcd with its nature and 
resources, and, after having coiKpiered it, it becami? expedient 
to commence its real discovery. 

To the genius of Peter the Great this task also was reserved. 
He was the first European monarch to whom the glory belongs 
of having conceived those ]>urely scientific expeditions, on a 
great scale, in which men possessed of various kinds of know- 
ledge, and aiding each other in their labours, examine a coun- 
try in all its relations, expeditions of which antiquity j)resent$ 
some examples, but wluch France and England carried to their 
greatest perfection at the end of the last centuiy, by limiting 
their objects solely to tliat of enlightening Europe, and present- 
ing to savage man some ol ilie advantages of civilization. 

Hence, Mcsserclunklt of Dantzic traversed the whole of Sibe- 
ria, bct\vecn the years 1720 and 1725; and brought back an 
immense collection of observations ; but tbcMcatli of the Czar 
proved fatal to Jiis prospects, his labours were neglected, and he 
died in misery. In 173J, the Empress Anne Iwanowna, niece 
of Peter the Great, who displayed on the throne a character 
very different from that which those who caused her to mo&nt 
it imagined her to jiosscss, resumed the projects of her uncle. 

A more iiitinerous commission, which lasted ten years, procu- 
red for natural history thc^ excellent memoirs of Stcllcr, and 
those of John George Gmclin, the head of a more* numerous fa- 
mily, and not less celebrated in that science tlian the Bcrnoullis 
were in mathematics. 

The troubles which followed the death of Anne, and the ne- 
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gleet and discouragement which foreigners met with in the 
reign of Elizabeth, occasioned these first attempts to be lost 
sight of ; but Catherine II,. who had in view to make the path 
by which she came to the throne forgotten, amid the glory of 
fevery kind witfi which she invested herself, could not overlook 
so efficacious a means. Besides, her attention was roused to this 
object by a particular circumstance. 

At the time of the first transit of Venus, in 1763, France had 
sent the Abbe Chappe d’Auteroche to Tobolsk, in order to 
make astronomical observations. On his return he published 
a narrative, the sarcastic tone of which so irritated the Em- 
.press, that it is said she took the trouble of refuting it herself. 

She was therefore unwilling that foreigners should undertake 
the observation of the second transit, which was to take place in 
1769 ; and, in selecting for this object astronomers from her 
own academy, she judged it necessary to send along with them 
naturalists capable of examining the country. 

Pallas had the good fortune to see himself appointed to take 
a part in this undertaking. Good fortune I call it, because 
he looked upon this appointment as such. A distant jour- 
ney cannot fail to be attractive to a young man, and more espe- 
cially to a young naturalist ; and this desire of searching for 
new productions has probably deprived us of many discoveries 
of the mind. Pallas himself furnishes a proof of this ; for al- 
though endowed with an activity that knew no limits, and less 
exposed than any one to allow himself to be distracted from his 
meditations by fatigue, it cafinot by any means be doubted 
that he would have, rendered more benefit to science by his ge- 
nius than by his journeys. 

He displayed in a striking manner the union of these two qua- 
lities during the space of about a year that he remained at Peters- 
burg. In the midst of all the preparations for so great a journey, 
he digested several new writings *, and gave to the Academy his 
famous memoir on the bones of large quadrupeds that are found 
in such abundance in Siberia, in which he shews that there oc- 
cur in that coimtry elephants, rhinoceroses, buffaloes, and many 
other southern genera, and that their quantity is almost incalcu- 

■ Printed at Itcrlin during his journey from 1769 to 1774. 
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lablc * ; facts which first excited the attention of naturalists to 
these astonishing objects, and which laid the foundation of that 
beautiful superstructure which has ^ince been reared. 

The expedition, however, after receiving its instructions from 
the Count Wladimir Orlof, president of the academy, set out in 
June 1768. It consisted of seven astronomers and geometri- 
cians, five naturalists, and several students, who were to proceed 
in different directions over the immense territory which they 
were destined to traverse. 

Pallas, in particular, after traversing the plains of European 
Russia, and wintering, in 1769, at Simbirsk, on the Wolga, ii^ 
the midst of the Tartar tribes, th? ancient conquerors of the 
Russians, and now in a great measure agriculturists, stopped at 
Oremburg on the Jaik, the rendezvous of those still nomadic 
hordes, which wander in the salt deserts, to the north of the 
Caspian Sea, and of the caravans which carry on the trade be- 
tween India and Europe. 

Descending from the Jaik, lie remained for some time at 
Gouriel on the Caspian, and observed with care tlie nature of 
that great lake, which, according to him, was formerly of much 
greater extent, and whose ancient banks are still to be recognis- 
ed at a great distance toward the north and jnorth-west. 

The year 1770 was employed in visiting the two sides of the 
Uralian Mountains, and the numerous iron mines which arc 
wrought in them. It is here that Aussian adventurers have ac- 
quired, in a few generations, fortujies wlificli have put them on 
a level with the greatest nobles of Europe. 

After visiting '^I'obolsk, the capital of Siberia, Pallas wintered 
at Tcheliabinsk, in the centre of the more important of these 
mines. 

From this place he proceeded in the spring of 1772, to am)- 
ther district, rich in mines, viz. the government of Koliwan, 
which is situated on the northern slope of the Altain Moun- 
tains, a great chain which extends from east to west, and which, 
by repelling the winds from tlye south, renders the cjimate of Si- 
beria much colder than might be expected from its latitude. In 
these mines many traces of old workings arc found, which 
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JJailly atlribiUcs lo the ancient northern tribes, in his opinion 
the fi 1 st inventors of the arts and sciences. Pallas proves, on 
the contrary, that these works were cari'ied on by tlie ancestors 
of tluj Hungarians of tlie present clay, wlio, it is known, derive 
their orimn frc^iii a nation tliat arrived in tlicse countries in the 
seventh or eighth century. This journey terminated at Krasno- 
jarsk on the Jeiiissci. 

Tlie year after, our traveller, always proceeding eastward, 
crossed ilie great Baikal T.ake, and passed through the inoun- 
tainouh country, known by the name of Daouria, which extends 
to the Chinese frontiers. It was only liere tliat he began to ob- 
serve the productions of natfire, to assume an appearance entire- 
ly diflerent from those of Europe. Tlie plants exhibit singular 
forms ; animals of genera unknown to us, clamber among the 
rocks, or sometimes straggle thllher from the great deserts of cen- 
tral Asia. 

Pallas, after viewing a multitude (if half savage tribes, at 
length came once more upon a civilized nation, the civilization 
of which, however, in none of its forms resembles that of Europe. 
He could not liel]) considering the Chinese as a race which has 
been separated 1‘rom us, at least since the last catastrophe of the 
globe, and which has followed in its development an entirely 
isolated course. 

After retracing nearly his former steps, and passing the win- 
ter a second time at Krasnojarsk, our traveller returned in 
177^3, to the Jaik and*the C,aspian Sea, visited Astracan, and 
examined the Indians, the Bucharians, and the other inliabi- 

t # 

tants of the centre and south of Asia, who were mingled with 
the heterogeneous population of that city. He approached the 
Caucasian chain, the native country of the white race of men, as 
ihp mountains of Daouria appear to be of the yellow race, passed 
another winter at the foot of the branch of mountains which se- 
parates the Wolga from the Tanais, and at length returned to 
Petersburg, on the 30th July 1774. 

While thufi pursuing the jnincipal route, he sent off in various 
directions pupils who were under his direction. 

Pallas employed the leisure of his winter (juarlers in drawing 
up his journal ; and, according to the plan prescribed by the 
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Count Orloff, lie sent it every year to Petersbiirn-j where its v«- 
1 Limes were successively published*. 

It may be conceived that, labouring in this hurried manner, 
and destitute, in these solitudes, of books, and of every means of 
comparison, he would necessarily be exposed to fall into some mis- 
takes, would bring forward things already known, as if they were 
new, and would repeat the same things several times. We must 
allow, too, that he might have given more animation to his narra- 
tive, and presented the interesting objects of which he treats in a 
more prominent manner. His long and dry enumeration of mines 
and forges, his repeati'd list of common plants which he gathcri^, 
or of ordinary birds which he saw ]?issing, do not form agreeable 
reading. He does not trans])orl his reader along with him ; he 
docs not ])lace, as it were, before his eyes, by the power of his 
style, as more happy travellers have done, the grand scenes of 
nature, or the singular manners v*hich he witnessed ; but it will 
undoubtedly be allowed in excuse, that the eireimistanccs under 
which he wrote, were not of tlic most inspiring description. 

Winters of six months’ duration, passed in huts, far from any 
thing connected with literature, \»ith black bread and brandy 
for bis only restoratives ; a degree of cold so intense as to cause 
mercury to freeze; sumnicrs insii])porlabltt from their heal dur- 
ing the few weeks which they lasted ; the greatest part of the 
time of his journey employed in sj*aling rocks, fording marshes, 
in making his way through woods by felling trees ; those my- 
riads ol‘ insects which fill the aimosphcfre of northern countries, 
covering him every moment witli blood ; of men im- 

pressed with all the miseries of tlu) country, disgustingly 
slovenly, often frightfully ugly? and always stupid in the highest 
degree ; the Europeans themselves brntalised by the climate and 
by indolence — all this might well have cooled the most lively 
imagination. 

After a long voyage, the smallest spot of earth, the slightest 
appearance of verdure, seem a paradise to the navigator, and 
when it is on ilic Friendly Islands, or at Otaheite^ that he lands, 

• The first volume appeared in 177‘-, in quarto; tlie second in 1773, and 
the third in 177«, in German, with a groat number of plates and maps. There 
is a I'rench Iranshition l>v JVI. Gaiithii i de hi Vcyi oiiie, in four volumes, quarto, 
Paris 1777 ; and a second edit ion with notes by MM. Lamarck and Langlcs, 
Paris, second year of tbc Pcpublic; 4’jght volumes octavo, with an Atlas. 
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he becomes a poet in spite of himself. At Kamtschatka, is it not 
enough that one have barely the power to write ? 

Fallas, young and vigorous as he was, returned enfeebled by 
the sufferings conse({uent on so painful a journey. At the age 
of thirty-three, his hair was grey ; repeated dysenteries had di- 
minished his strength ; obstinate ophthalmia had threatened him 
witli loss of sight His companions were still more exhausted 
and reduced ; scarcely anyjof them lived long enough to publish 
his narrative himself, and it was upon Pallas that the task of 
rendering this tribute to their memory also devolved. 

. The great objects which he had seen, had impressed them- 
selves too forcibly upon his mind, to allow liim to remain con- 
tented with the joui-nal which he had hurriedly traced of them. 
He had profoundly observed the earth, the plants, the animals 
and the men ; his t)bservations, cherished and combined by re- 
flection, became to him the subjects of so many works, in which 
he clearly displayed his power. He gave the history of some. of 
the most celebrated animals of Siberia, the musk, the glutton, 
the sable, the white bear ; and this history is so full and so 
well related, that it may be said there is not a quadruped, not 
even tlie most common, so well known to us as these. 

The glires alone furnished him with matter for an entire vo- 
lume, so numerous were tlie species which he had discover- 
cxi. Their history and anatomy were treated with all the rich- 
ness of which Buflbii and Daubenton alone had hitherto given 
an example ; and although, from modesty, he did not form new 
genera of them, his descriptions were so well executed, that any 
intelligent systematist could readily extract the generic characters. 

The class of quadrupeds also owes to him the accurate know- 
ledge of a species of solipede, intermediate between the ass and 
the horse, a sort of natural mule which is propagated in the de- 
serts of Tartary -f- ; that of a new species of wild cat from which 
he thinks our Angora cats are derived X ; it owes also to him 
more perfect ideas than had previously been formed regarding 
the wild ass of these deserts [j, regarding the small buffalo, whose 

■ These last four numbers appeared from 1773 to 1700. M. lludolphi 
jnentions that he intended to print six more of them, 
t Equus hemiouus, Nov. Com. Petrop. xix. p. 394. pi. 7- 
t Eelis Manul, Ibid. 1701, Part i. ^ 

I) 111 the ntw Nordisdic PeytrUfre. v.^i- p. 02. pi. 1, and in the Act. Pe. 
rrop. I. 
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tail, lurnisliud with long hairs like that of the horse, supplied 
those marks of military dignity which the Turks have borrowed 
from the Tartars, thcar ancestors and regarding the small yel- 
lowish foxes of the deserts of the north of India, which some 
have imagined to be the pretended auriferous ants ofHerodotus-f-. 

It is much to be regretted tliat Buffbn took no notice of these 
valuable accounts ol‘ quadru^jeds ; their unaltered translation 
would have formed a beautiful ornament to a work which Pal- 
las took as his model, and to which he certainly is not inferior 
in the parts which he has treated. 

It is imp)ssiblc for us to enter into a detail of all the bii^ls, 
reptiles, fishes, mollusca, wo»’ms and zoophytes, of which he was 
th(‘ first who published descriptions. The mere enumeration 
of the numerous memoirs vvlfich lie printed among tliose of the 
academies of which he was a member, would much exceed the 
limits that arc prescribed to me. He was not even frightened 
at the immense project of a general history of the animals and 
plants of the Russian Empire, and had even put it in execution to 
a great extent, although such an undertaking must have presented 
more difficulties to him than any other. 

In fact, it was, so to speak, when on his journey that he be- 
came a botanist ; for, until then, the history of animals was the 
study that he preferred. Tlie descriptions of plants, also, which 
accompany his journal, have ingarred some censures ; but he 
had scarcely arrived, when lie engaged with ardour in this piu- 
suit. The Empress, whose taste the Flora Rossica flattered by 
its magnificence, ordered to be transmittetk to the author the 
herbaria collected before bis lime by the travellers that had been 
sent out by the government, and took upon herself the expence 
of the engraving and printing. He himself had made considerabli; 
collections of plants, and the work promised to extend, in a re- 
markable manner, our knowledge of the vegetable kingdom ; 
but no more than two volumes of this work were published +, 
which principally contain the trees and shrubs. There arc only 
a few plates of the third, btcause in Russia, asi elsewhere, the 

* Bos grunniens. Act. Pclrop. I. Part. ii. p. 332. 

•|* Canis Corsac, Neuc Nordisclic Beytrago, L p. 29. 

+ Flora Ilossica, sen Stirpiuni Imperii Ilossici, per Europam et Asiam iudi 
genarum, Descriptioiies et Icoiies. Folio. Petersburg, 1784 and 1788. 
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s?ma]lesL diangc in the adiiuiiistration stops the most important 
publications, when they have no immediate connection with the 
interests of the government at the time. Pallas afterwards gave 
to the world a part of his botanical discoveries in works that 
were less magnificent, but whicit lie was able to publish without 
foreign aid. 

Of these his history of the Astragali was the first He 
then gave a history of* the Halophytes, or those maritime plants 
of the family of the Salicornia', so abundant in the steppes, or 
plains of sand impregnated with salt, which covc‘r the southern 
pyi’ts of llussia f. The Absintliia; and Artemisi;e which arc 
not less abundant on these steppes, and which had already 
been remarked there by the ancients, w'cre to form a sequel to 
the Halophytes; but the misfortunes occasioned by the war in 
Germany stopped it at the 59th plate. 

The interruption of his great Flora of Russia did not j)re- 
vent him from undertaking a w'ork, equally general, on the ani- 
mals of that cmpiie, a country w’hich jmiduces almost all those 
of Europe, the greater part of those of Asia, and which, more- 
over, possesses a great number peculiar to itself*. A volume of 
this work w^as printed in I’ctersburg, but it has not been pub- 
lished J. Pallas laboured at it until his last moments, and lias 
left the whole manuscript relating to the vertebrate animals. M. 
Rudolphi, who knew' him, asse^^'ts, and it will easily he believed, 
that it contains several new species, and many interesting ob- 
servations. 

He had commenced a distinct work on the Insects of Russia, 
of which only two numbers have appeared §. 

It is seldom that men so laborious, occupied with conducting 
at once so many undertakings, have their judgment sufficiently 
exercised to conceive those fundamental ideas which are calcula- 
ted to produce revolutions in science ; but Pallas forms an excep- 
tion to this rule. We have seen how near he was to effecting a 

• Species Astra^raloriim Descripta- el Iccyiibus coloratis instructa^. Fol. 
liCips. 1800. 

+ Illustrationes Plantarum iiiiperlecte vel noiuluin (•(‘gnilaruni. Fol. 
Lcips. 1803* 

4: Fauna Asiatica-llossicii, IVlrop. 1811 and 1812. 

g leones Iiisectoruin prieserlim llussicc SibirU^qiic po<‘uliariuni ; Erlang, 
1781 and 1782. Uo. • 
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change in the aspect of zoology ; and in that of the theory of ih^ 
earth he effected a real change. An attentive consideralion of the 
two great mountain cliains of Siberia enabled him to disco\er the 
great law which has since been found to hold good universally, 
of tlie succession ol‘ the three primitive orders of mountains, the 
granitic in the middle, schistose on their sides, and limestone 
mountains outermost. It may be said, that this great fact, dis- 
tinctly expressed in 1777, in a memoir ^ read to the Academy 
in the presence of Gustaviis III. of Sweden, was the origin of 
the present system of geology : Saussure, Deluc and Werner, 
set out from it to arrive at the true knowledge of the slruetu^ 
of the earth, so different from the faiic’ful ideas of preceding 
writers. 

Pallas, besides, rendereil a very gi*eat service to geology by his 
second Memoir on the Possil Pones of Siberia in which he 
brings together all that he had observed concerning them during 
his journey, and especially relates the lact, then alnu)st incredi- 
ble, of a rhinoceros having been found entire in the frozen 
earth, with its skin and flesh. The elephant discovered on tlie 
sea-shorc in a mass of ice, and in such good preservation that 
the dogs eat its flesh, has conhrmed this important observation, 
and given the final blow to Puffon’s thcojy regarding the gra- 
dual cooling of the polar regions. 

Pallas was not so happy in his Jiyporhesis of an eruption of 
waters coming from the south-east, which might have transport- 
ed and buried in the north the animJils of Iiidia. It is now 
clearly demonstrated, that the fossil animal'i.are very diflercnl 
from those of India. 

The great mass of iron which he observed near tlie Jeiiissei, 
was also an entirely new phenomenon in mineralogy This 
mass lay isolated on the surface of the ground, on the sunMiiit 
of a mountain, far from any vestige of a volcano or of mining 
operations. It weighed IGOO pounds. The metal, which was 
perfectly malleable when cold, was vesicular, and contained vi- 
treous matters §. The Tarttirs said it fell from h«avcn, and re- 

■ Observations on the Formation of Mountains ; Act. Petroji. 177tt rai > 
I. &c.; and separaioly in l2ii)o. Petersburg, without date, ivi>rinted at 
in 1779 and 17«2. 

•f Nov. Comm. Petr, xvii.* ^ t Act. Polvoj). Pai?* I 

§ This vitreous matter is olivine.— Kn 
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garded it as sacred. It also contributed to make known M. 
Chladnl’s conjectures respecting the truth of the falling of 
stones from the atmosplicre ; a conjecture now as plainly con- 
firmed by the observations of a few years, as the most anciently 
announced truths could be. 

Pallas’s memoir on the degeneration of animals * also presents 
many ideas, which, if not demonstrated, are at least original. 
The unvarying character which horses, oxen, camels, and other 
domestic animals, which have few allied species, or whose hy- 
brids are sterile, present, compared with the infinite variety of 
r^'ces of dogs, goats and sheep, whose genera consist of numer- 
ous species which produce with one another hybrids capable of 
propagating, leads him to suppose that the three last species of 
animals arc in a manner factitious, being produced by the diver- 
sified alliances of natural species. lie thinks, for example, that 
the shepherd’s dog, and the woH-dog, owe their origin to the 
jackal, the animal which appears to him, as well as to Gulden- 
stedt, the most closely allied to the dog, such as we now see him ; 
the mastiff* seems to hini, on the contrary, to come from a mix- 
ture with the hyena ; the small dogs with sharp muzzles, from 
the fox. 

But the writings have hitherto noticed arc only important 
to the naturalist ; his history of the Mongol nations ought to 
prove interesting to every man of education -f*, for it is perhaps 
the most classical piece of composition that exists in any lan- 
guage on the subject of the origin of nations. 

The name of !RIongols might be extended to all those tribes 
of the northern and eastern parts of Asia, whose oblique eyes, 
yellow lint, black and lank hair, spare beard, and prominent 
cheeks, render them so hideous in our eyes, and of which a tribe 
devastated Europe, under Attila, in the fifth century. It be- 
longs, however, in a more peculiar sense, to another tribe, 
which, under Gengls Khan, in the eleventh century, laid the 
bases of the most formidable dominion which has yet existed 
upon the earth. China, India, Persia, and all Tartary, were 
successively subjected by them ; they rendered Russia tribu- 

• Acta Petrop. 1780, pars ii. p. 02. 

t Collection of Historical Documents regarding the Mongol Tribes ; in 
German, 2 vols. 4to, with many plates. Petewb. 1770 and 1801. 



BiograpMcal Memoir of Peter Simon Pallas. . 229 

• 

tary, and made in’uptions into Poland and Hungary. But after 
a few centuries,' fortune became adverse to them. Driven 
out of China and Persia, destroyed in India, subjected to the 
Russians in the western parts of their ancient conquests, and to 
tlie Chinese in their original country, they have only pre- 
served independent establishments in some districts to the 
west of the Caspian Sea. Having returned to the pastoral life, 
most of them wander, like their ancestors, in the vast deserts of 
central Asia, waiting until the discord or decay of the neigh- 
bouring empires permits some enterprising adventurer to collect 
thc!n for new conquests. This isrfivhat Russia and China seek 
to prevent, by dividing them, reducing their number, and 
Sometime'S transplanting them, when they mutiny, !o enormous 
distances. And yet, in this statj of subjection, these unfortunate 
beings preserve the pride of rank and nobility ; they have long 
genealogies ; tlieir chiefs cabal against one another, and intrigue 
at the court of their sovereigns for augmentations of authority. 
The Grand Lama, who governs the consciences of all these tribes 
by a hierarchy almost as absolute as that of the Romish church, 
gives a sacred character to this authority by his patents, which 
thus become in his hands a means of intrigue and of disturb- 
ances. These continual agitations cannot be l)eUer represented 
than by the recital of an event which Pallas relates in detail, 
and which may even afl'oi J us an ^dea of those famous migra- 
tions of tribes which form so remarkable an epoch in the history 
of Europe. 

An entire tribe, which, after the conquest of the last Emperor 
of China, Kicn-Long, had taken refuge in the Russian territory, 
and which had settled, in 1 758, in the deserts of the country of 
Astracan, having somehow become discontented, and being more- 
over excited by the intrigues of their principal Lama, resolved, 
twelve years after^ to return to the countries subjected by the 
Chinese. The preparations necessary for their journey were 
continued during several months, without any one divulging the 
secret. At length, on a fixed day, in the beginning of 1771, 
the whole nation, men, women, and children, to the number of 
more than 60,000 families, emigrated in three divisions, carry- 
ing away their tents, their flocks, and their baggage, and taking 
JANUARY — MARCH l628. • U 
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with them whatever they met with on their route, whether men 
or treasure. In this manner, they travelled upwards of 500 
leagues, without being arrested cither by the troops that were 
sent after them, or by the rivers, the attacks of the tribes which 
they met with, or the mortality of their j^ople and animals. 
Nothing like this had occurred since the flight of the Children 
of Israel from Egypt. 

Pallas not only treats of the origin and physical characters of 
these tribes, their manners and government, but also devotes a 
great part of his work to the exposition of their religion, ~a re- 
ligion of a singular nature, i^hich had been banished from Indos- 
tan by the Braniins, in the first century of our era, and which, 
at the present day, being the predominant religion in China, Ja- 
pan, the half of Tartary, Ceylon, and the whole of the penin- 
sula beyond the Ganges, almost ecjuals, in point of extent of 
territory, Christianity and Mahomedanism. The metaphysical 
doctrines on which it is founded, its dogmas, its moral maxims, its 
canonic right, its ceremonies, and even the vesture of its clergy, 
have so great a resemblance to Christianity, as to have astonished, 
and sometimes deceived, our missionaries ; but, at the best, it 
would merely be a Christianity altered by the most monstrous 
adulteration. The supreme chief is not only tlie vicegerent cf 
God, he is God himself, who is successively incarnated in all tic 
individuals raised to this difjhity. Some of the inferior chiefs ai- 
so partake of divinity. The Chinese monarch acknowledges lhit'> 
claim to it ; but, to prevent fltcir abusing it, he has taken care 
to make himself Miaster of their sacred cities, and their spiritual 
authority is only exercised under his influence. In this religion, 
as in many others, a schism has taken place, and, lor about two 
centuries back, tliere have been twt) independent Grand Lamas. 
As in some other religions also, these two chiefs long denounced 
each other; but the singular circumstance, and one which they 
alone have exhibited, is, that they have become reconciled to 
each other; that tlicy mutually recognise each other as gods, and 
that their partisans live peaceably* together throughout all Tar- 
tary. 

The schism originated in a reigning Lama pretending to 
admit women to the honours of the priesthood. The rigid fol- 
lowers of the ancient customs yould* not pardon him for such 
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a scheme} and the consequence was, that he lost two.tihrds df 
his empire. 

Pallas does not leave us ignorant of any of the mysteries or 
rites of this religion. In generali he displays as much capacity 
ibr detailing the customs and opinions of nations, as he proved 
himself c^ualihed, in his first works, to describe the productions 
of nature. It is difficult to comprehend why this work has not 
l)cen translated, while so many insignificant journeys are daily 
issuing from the press. • 

An essential part of the history of nations, that which leads 
us farther back than all written do^inicnts, is the knowicdge-'df 
I heir languages. It is l)y this, and not by any traditions, lliat 
we may be enabled most successfully to judge of their descent, 
and to trace iheir genealogy ; and there is no government in 
existence better calculated to favour this important study than 
the Russian, the subjects of which speak more than sixty dif- 
ferent languages. The Empress Catherine 1 1. formed the inge- 
nious idea of getting comparative vocabularies drawn up of all 
the tribes subjected to her sceptre**; she herself laboured at it 
for some time, and directed Pallas, who of all her literati had 
seen most tribes, and learned most languages, to collect the 
Asiatic vocabularies, restricting liiin, Ji(>\^cvcr, to the list of 
words which she had drawn up. It will not aflbrd matter of 
surprise, that a woman and a sovewLiign should not have selected 
these words so usefully, and with such })rofound views, as a pro- 
fessed etymologist would have dbne ; and it is difficult to ima- 
gine how those whom she appointed her fellow labourers in this 
work, had not ventured to represent to her the defects of her 
plan. Besides, it will be perceived that a mere vocabulary 
could not afford an idea of llie mechanism and spirit of lan- 
guages ; but still it was a valuable work, and one that lias bben 
highly useful to other literati in their researches. 

The Empress bestowed on Pallas many other marks of her 
confidence. He was an active member of the Commission appoint- 
ed in 1777, with the view of* making a new Topography of Uk? 
Empire ; he was named Historiographer of the Admiralty, a si- 
tuation which obliged him to give his opinion on scientific ques- 

• Liiiguarum totius orbis vocabularia comparativa, Augiistisslmse cura 
coUccta. 2 vols. 4to. Petefsb. 178C and 1789. 
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lions relative to the navy ; the Grand Duke Alexander, after- 
wards Emperor, and his brother Constantine, received instruc- 
lions from him in natural history and physics. 

Employed in so honourable a manner by the Government, 
decorated with titles proportionate to his employments, applaud- 
ed by the learned world, Pallas enjoyed at Petersburg all the 
consideration that could be allied with his quality of foreigner 
and his state as a mere literary character ; but it appears that 
the habit of travelling, like that of the savage life, renders an 
abode in cities diflicult to be endured. 

TGqually fatigued with hi.^ sedentary life, and with the crowd 
of pec^ple of llio world and of foreigners, for whom the house 
of so celebrated a man was a natural rendezvous, he seized with 
avidity the opportunity whicli the invasion of the Crimea af- 
forded him of visiting new countries, and employed the years 
1793 and 1794 in traversing, at his own expcnce, the southern 
provinces of tlie llussian empire 

He revisited Astracan, and traversed the frontiers of Circas- 
sia, a mountainous country, which ])rocluces tl)c most, beautiful 
of all the races of the human species, and tlie singular manners 
of whose inliabitants may have given rise to the fable of the 
Amazons ; the married men can only see their wives in secret, 
and by introducing themselves under night through their win- 
dows. This country is l)csifles singularly remaA^le for the 
mnltitiide of tribes, difl’ering from each other in their forms and 
languages, that inhabit its doWes, forming the remains of the 
tribes which passdlt through it at the time of the great migra- 
tion of the nations. Tlie ITims, the Alans, the Uzes, the Ava- 
res, the Bulgarians, tlie Coumanes, and Pctchenegres, and those 
other barbarians, whose names were almost as frightful as their 
criiclty, have left colonies amidst the rocks of the Caucasus, and 
there Man may be gathered as it were by specimens. 

But Pallas did not chuse to risk himself among tribes, which, 
although interesting in a high degree, arc yet very dangerous^ 

* Wc have the account of this Journey also in German and French, 
2 vols. 4to. Lcips. 1799 and 1801, with many beautiful coloured plates, and 
there has lately appeared a new French translation, with notes, by MM. dc 
ia Bo\daye and Tounolier. Paris 1811, 
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He afterwards proceeded to the Crimea, the ancient Tauris, *a 
singular peninsula, 6at, and arid on the side by which it is cx>n^ 
nected with the continent, and raised on tlic opposite side into 
mountains which inclose beautiful and fertile valleys. For- 
merly civilized by Grecian colonies, occupied during the middle 
ages by the Genoese, afterwards inhabited by tlie Tartars, who 
at length acquired tolerably peaceable manners, it has of late 
fallen into the hands of the Russians. It is well known witli 
what preparation Potemkin led the Empress into this new con- 
tpiest, and by what prodigies of expence and despotism this fa- 
vourite gave for a few days to desyrts the appearance of fertile 
and flourishing countries. It may be said that Pallas partici- 
pated in the illusion of his sovereign, or perhaps the contrast 
between the pleasant valleys of the coast, opening to the south, 
enjoying a view of the sea, and planted with vines and roses, 
and the melancholy plains of the north of Russia, struck him 
too forcibly. He drew an enchanting picture of the Tauris*, 
and, as a proof that he was sincere in his praises, hastened to ob- 
tain for himself a retreat in it. 

Repose, which he had so lo!ig shunned, had now become 
necessary to him. In his last journey, wishing to examine 
the banks of a river, the .surface of which* was frozen, the ice 
broke under him, and he suhk in the water to the middle- Re- 
mote fromlB*^rssistance, and during a very intense cold, he was 
obliged to travel for several leagues, without a change of dress. 
This accident occasioned pains, nThich he hoped would be alle- 
viated in a milder climate than that of Petersburg ; but his 
change of residence, far from producing this eftcct, only addi;d 
to his physical sufterings evils more insupportable, chagrins and 
cares of all kinds. 

The empress, informed <»f the desire which Pallas shtwfetTof 
living in the Tauris, very handsomely presented him with two 
villages, situated in the richest district of the peninsula, and a 
large house in the city of Achinetcliet, named by the Russians 
SyinphcrojK)!, which was then the chief place of" the country, 
and with a considerable sum of money for his establishment. 

• Tableau Physique ct Topograpliiquc cle la Tauride (Nov. Act. Petrop- 
tom. X.), i’c-i)riuted at Paris in the vear vii. (IHOO.) 
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Fallas betook himself thither in the end of 1795 ; but this 
climate^ whici? had appeared to him so fine during a short resi- 
dence, proved, after move experience of it, inconstant and moist. 
The beautiful valleys were rendered pestilential in autumn by 
marshes ; the winter was very severe ; the inconveniences of both 
the north and of the south were felt in it. Besides, pro|ierty 
l)estowcd somewhat loosely, because it was thought entirely de- 
jxindent upon the old demesne of the Khans of the Oimea, be- 
came in part liable to be disputed, and involved the new pos- 
sessor in endless processes. Lastly, and worst of all, Pallas 
h3fl not siiflieieiitly consider*:>d what a void he would experience, 
when, being removed from all the learned world, he would find 
it impossible to communicate his ideas. lie was quickly unde- 
ceived, and expressed his chagrin with bitterness in the preface 
to the second volume of his second journey. 

He passed, however, nearly fifteen years in the Crimea, oc- 
cupied with the continuation of his great works, and with the 
exercise toward strangers of the ancient hospitality of the coun- 
try ; labouring especially at a project of the highest importance 
to Russia, that of improving the culture of the vine, of which 
he had made great plantations in the valley of Soiidac, the an- 
cient Saldaca of the Genoese. He judged the country so much 
the better adapted for this purpose, that he tliought he had 
found the vine in a wild state In it, although what he saw was per- 
haps nothing else than the remains of the ancient vineyards of 
tile Greeks. But no occiqnitioh could reconcile him to so nielan- 
elioly a life ; and’flic marks of esteem which he received from 
Europe, only served to increase his regret at having left it, and 
made him the more sensible of what he had lost by doing so. 
At length, resolved to tear himself from his situation, he sold his 
lands^t a very low yirice, liadc adieu for ever to Russia, and re- 
lumed, after an abfcncc of forty years, to close his life in his 
native city. 

To a man who had lived fifteen ^ years in Little 'fartary, this 
was like coming back from the other world. Some old friends 
whom he found seemed to him to recal his youth ; he resumed 
liis former wavmlh and eloquence when he was informed of the 
new advances of science, tlie rumours of which had but imper- 
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ft’Ctly made its way to his retirement. His depressed spirits 
seemed entirely to revive" with these sudden enjoyments. 

The young naturalists, formed Tby his works, brought up in 
the admiration of his genius, but to whom he had been but an 
invisible oracle, listened to him as to a superior being come to 
judge them ; for his long absence had multiplied the time, and 
put as it were st?vcral generations between them and him. They 
assert, that, in the frank and prompt approbation which he 
gave to the new discoveries, there was in fiict to be recognised 
in this good old man, a mind superior to the prejudices natural 
to his age. lie treated his new disciples as a father, and j^ot 
with the dogmatism and superciliousness '^f an old master. It 
is a boautit'ul trait in iiis character, that he was little disposed to 
criticise, and willingly gave to his contemporaries the praises 
which they deserved, — an effort ftilly as meritorious as that of 
giving them to his pupils, lie is also perhaps the least criti- 
cised by others of any distinguished writtTol’ the eighteenth cen- 
tury. He has sometimes been reproached with somewhat of 
keenness and severity, for bringing together, for engrossing, as it 
were, by every possible means, the observations or the objects of 
study collected by others, — a ipiality calculated to displease those 
whose particular labours might be lost in tlu-^mass of glory, which 
legitimately belongs to the man who has conceived a great plan, 
but without which a multitude of«facts, usel’ul only from their 
association, would have lieon losl^ to science. N(n' did he ever 
make use of the observations of»\)thers, without explicitly ren- 
dering justice to their authors. •« 

Having thus returned to the country which had given him 
birth, and to friends who appreciated his merits ; having again 
drawn near to an elder brother, toward whom s(^ long a separa- 
tion had only caused his natural attachment to become sti;(^j*gtT ; 
attended by his only daughter, who cherished him with the 
greatest tenderness, Pallas still had the prospect of some happy 
years. He read with iiilerest the new works on Natural His- 
tory ; he pro}X)scd to visit tfie cities of Prance aPid Italy that 
were richest in instructive collections, to form acxpiaintance with 
the distinguished men which they possessed, and thus to collect 
new materials for a concluding work. But the germs of dis- 
eases which he had contiactcd^on liis journeys, and during his 
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uosidencc in the Crimea, develojied themselves sooner than had 
been anticipated. His old dysenteries returned to such a de- 
gree, as to make him easily foresee that he could have no longer 
any resource, and, witliout tormenting himself with useless re- 
medies, he emplo^’^ed his last days in making the necessary ar- 
rangements for ensuring the continuation of the works which he 
left incomplete, and for disposing usefully of what there remained 
with him of objects and observations to be published. 

He died on the 8th Sepi ember 1811, aged seventy years, 
within a few days. 

JTc was twice married, and left a daughter, whom he had by 
his first wife, and who is iiow^ widow of the ]iaron Wimpfen, 
Lieutenant-General in the service of Russia, who died at Lunc- 
ville, in consequence of wounds received at the battle of Aus- 
lerlilz. 

From the distance at which Pallas always lived from us, it 
would be difficult to collect enough, respecting his character, to 
describe it with certainty. It may be seen, by what he has pro- 
duced, to what degree he united sagacity with the ardour for 
labour. The peace in which he lived with his rivals indicates 
mildness of disposition, for it is difficult to attribute it to mere 
prudence ; and altho’.igli nothing so much disposes one to exer- 
cise benevolence as his experiencing it himself, yet there is more 
in liis never having attacked any person, than merely that no 
one ever attacked him, Thos#» who knew him, moreover, boast 
of the eciuanimity of his temper and his cheerfulness ; he loved 
pleasure, it is said^ hut only as relaxation, and without thinking 
it worthy of disturbing his repose. In a word, he appears al- 
ways to have lived as a man of science should, occupied solely 
in seeking after truth, and leaving the rest to the chances of this 
world^^ The more experience one has, the more will he be sen- 
sible that such a mode of life is, on this earth, the surest means 
of neither endangering his well-being nor his conscience. 
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ObscrvathfU‘ an the Large Brown Hornet of’ New South Wales ^ 

with r^crence to Instinct, By the Rev. John M‘Gauvik, 

A.M. In a Letter to James Dunlop, Esq. Paramatta*. 

Duhing occasional liours of relaxation from more import- 
ant engagements, I liave amused myself of late in studying the 
habits and history of the large brown and black hornets of this 
country, which I know you have also done with much success. 
But as my views on the subject do not entirely coincide with 
yours, I cannot permit this, perhaps the last opportunity for 
many months, to escape without maWng a few remarks upon IT, 
especially as the excellent microscope 1 received from you (a 
present of inestimable value in this country), will enable me to 
prosecute the subject with more precision than 1 have yet been 
able to accomplish. 

Tlierc are few subjects that have occasioned more discussion to 
the naturalist and the moralist than instinct. The one, desirous 
of resting his knowledge on a few mechanical principles, is unwil- 
ling to admit instinct as a direct operating agent in animals, and 
particularly in insects, if any cau.^e can be discovered that will 
account, even imperfectly, lor their operations. The moralist, 
on the other hand, assigns to instinct e\erv thing that indicates 
an ultimate design, though it cannot be a questitm with any 
man, that the same veneration for tfie Author of‘ Nature would 
be excited, were every act of instinct reduced to the commonest 
laws of matter and motion. For lie who implanted instinct, on 
the common view of tlic matter, must have miplanted also the 
jiower of acting in conformity to known laws ; and these actions, 
of course, become infallible proofs, that the laws which these 
individuals follow in their operation, existed before the indivi- 
duals themselves ; giving thus a piwf, if any were wdSftnig, 
that both were created by the same beneficent hand. Instinct, 
therefore, \\a conceive, should always be considered as assisted 
or modelled by organic structjirc. 

Of all the works of instinct, none ha\e excited more sur- 
prise than those exhibited by Bees, Hornets, and other creatures 
of the same kind, which form their hexagonal cells with such 

* Koad before the Wernerian Natural Historv Sociel v J:2tli .January iSJ/f. 
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^ regularity and skill, that the most expert artizan might in vain 
attempt to imitate or surpass them. Why is it they liave cho- 
sen this best of all forms 'sttpare roscida rndlaf by which every 
atom of their labour becomes of use ? Why do tliey never de- 
viate from this rule? Why have they never advanced in im- 
provement since the first of the race completed his ]>rimitive 
cell ? This, of itself, in place of leading us to assign the ef- 
fcct to instinct, should lead us to ascribe it to the structure of 
the race, impelled by some principle beyond the reach of inves- 
tigation. 

Instinct implies a power of action for producing some effect, 
by mechanical means, without the agency of intelligence. To 
this view of instinct we are not disposed to object, if men do not 
stop at proximate causes ; for, whilst bodily conforiiialion and 
structure may serve to attain certain ends, the principle from 
which these flow may still be denominated Instinct. 

The hornets of which we speak, are of several kinds. There 
is a small black species which forms a quadrangular cell, alx)ut 
a quarter of an inch in the side, and 1‘roni which a number of 
young ones, to the amount of ten or twelve, may sometimes be 
taken, of a dry, hard, brittle structure and glossy as])eci, with- 
out wings, and the^ head very indistinctly formed. This nest 
is often attached to the leaf of a wattle, or gum-tree, in which 
case it is often liid by the leaves. It is firmly attached to the 
leaf by a thin gluten. 

There is another very beautiful small nest, whose inmates wc 
have not ascertained, but the form of wliich is more regular and 
surprising than that of the bee itself. It is six-sided, and the 
edges of the angles are formed into a rounded ridge. 

The nest of the large black and brown hornet is extremely 
cucit^ys. It is fastened to the branch of a tree, sometimes a 
peach-tree, and sometimes to the twigs of a low shrub, close to 
the ground, and hid by high grass, being attached by a small 
button-shaped protuberance of dry, tough, gummy matter, which 
is impervious* to rain or moisture, iind which is, when taken off, 
in scales similar to the scales of a fisli, but of a very different 
structure. They work downwards for about an inch, and then 
commence their cells, attaching the button of each cell to the 
stalk attached to the tree They have sagacity enough to know 
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that, as the weight below increases, the stalk and button'must , 
also be increased above, which they may be seen augmenting 
with great perseverance. They then increase the number of the 
cells, making them nearly equal in length, which is generally one 
inch and a half or two inches. The surface next the tree, that 
is, the bottom of the cells (for the open end is always downmost, 
and they build downwards), is covered carefully over with a 
gummy substance of a silky aspect, but dry and brittle. The 
bottoms of the cells externally arc distinct and circular. The 
button and stalk arc of a pyramidal figure, very broad near the 
base, and contracting as they approach the upper end next the 
tree. • 

At the bottom of each cell, and covered with a thin substance, 
like tissue-paper, is a dark brown substance, composed of parti- 
cles oi‘ wood comminuted, and similar to saw-dust. It certainly 
is not the young animal, but it may be stored up as food for it 
in its earliest stages of existence. Each cell is cemented to those 
next it by a hard glutinous matter, which may be obtained in 
considerable (plan titles near the bottom of the cells, as they arc 
all tapering below, and wide above- and the interstices are filled 
with this substance, by which they arc joined to one another, 
and to the covering that spreads out from the stalk, by which it 
is fastened to the tree. The nests themselves are rounded Ixi- 
low, and circular horizontally, cells are not always exactly 
hexagonal ; they arc, however, placed in very distinct rows, but 
they are neither so clegiintly formed as the cells of bees, nor do 
they contain any liquid, nor is any use made pf their contents. 
The cells arc about two-fifths of an inch diameter, of different 
lengths, and the breadth of the whole iicst is seldom more than 
that of the crown of a hat. 

The insects connected with one nest arc not numcrgi^is, 
sometimes amounting to twelve or twenty, sometimes to a few 
more. When the cells are formed, they seem to take great plea- 
sure in going over them in succession, pushing tlicir beads into 
the cells, and adding small jlortions to them by means of their 
long tongues, palpi, and forceps. They hatch their young in 
these ; and, when the young animal is in the cell, they close the 
mouth of it with the fine tissue-paper like substance, of which 
the sides of the cells are composed. 
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The stings of these insects are extremely painful^ causing a 
fulness and deadness of the place affected, that is almost intoler- 
able. Their sight is sha^'p and cjuick. They fly directly id 
the face. One man was stung, not long ago, in the centre of 
the eye. They attack the cattle in the field, which are terrified 
for them, except the pig, which is blessed with a happy insensi- 
bility to all their attacks, as he merely shakes his sides and his 
tail, and continues to eat peaches as before. 

This insect has a beautiful appearance in the living state, 
having a number of yellowish-brown segments, on a black 
ground, around his body ; his legs and wings being of the same 
colour ; a fine yellowish colour presents itself on each shoulder, 
at the root of the wings, and there is a yellow stripe on the 
forehead. The rest of the body is a beautiful velvet-black, and 
the tips of the wings are tinged with a light purple colour. It 
has six legs, the two first of which it uses with great dexterity as 
hands. They may be seen frecpicntly rubbing them, and thrust- 
ing their foot into their mouth, to besmear it with an unctuous 
substance, which may enable it to seize a firmer hold of its ob- 
ject. 

It is from the structure of the fore-legs, which are admirably 
adapted for the pi^rposc, that, in my opinion, the hexagonal 
cells derive their character of regularity. When the sun is hot, 
you may see the insect traversing round his cell, seizing the edge 
of it in his mouth, and adding a small piece to the sides. When 
he has done this, he sets bis bqdy close to a side, and clasping the 
cell firmly in his fore-arms, he continues rubbing it upwards 
and downwards for a considerable time ; and as one cell is al- 
ways a little higher than the one next it, he proceeds thus from 
side to side, and ^es a six-sided form simply by rubbing and 
working upon the soft materials with his arms. A very little 
atten^i will shew, too, that he can give it no other form than 
this or the circle. For his arras are so constructed, that if he 
acts uniformly upon any of these sides or angles, as we have 
repeatedly seep him do, he must form a hexagonal figure, if the 
materials are pliant. 

The arms arc first composed of a joint near the body, ex- 
tending a little outward, and moveable in every direction. To 
this is attached the arm, which is smooth, and somewhat jKJwcr- 
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ful. Next this is the fore-arm, and next it arc the feet, >yhich 
Ijavc three hooks, a small one on each ^ide, and a larger in front 
Between each of these is a powerful joint, 
and they are confined to u large angle, as 
they cannot be extended into a straight 
line. When the animal, therefore, has 
made the sides of his cell in a circular shape 
by the gluten from Ins mouth, and a quan- 
tity of pipe-clay, which he frequently em- 
ploys in the building of it, he applies his 
l}ody to it, and, placing the forearms 
around it, at an angle most convenient for 
itself, he continues to rul^up and down till 
the shape has been given to the cell. The first angle is formed 
by the body and the arm ; the second by the arm and fore-arm, 
and the third on each side by the angles formed by the fore-arm, 
and the feet or claws 

In proof of this, it may be remarked, that the bottom of the " 
cells is round, and the hexagonal form does not commence till 
the cell has attained a sufficient height to admit of the applica- 
tion of the aiiiraars body and legs to the outride of the cell, after 
which, to the lop of the cell, the hexagonal form is remarkably 
distinct. Besides, to leave no doubt about the matter, we have 
measured the legs of a full grt)wn hornet, and then applied them 
to the sides of the cells, and out of 160 cells in one nest, found 
only half a dozen near the outside that did not correspond 
exactly with the length of the arm or forc-arm* and these were 
probably injured or dried up. 

In this respect, therefore, I think, that insti^k may be pushed 
one step farther back from the demesnes of philosophy, since 
this very complicated and regular exhibition of animal sa^a^y 
may be accounted for from the organic structure and formation 
of the animal. The wonder still remains, why it should have 
been constituted witli such powers. But this wonder is in common 
with that of every thing ai'ound us ; and is continually excited in 
examining the wonders of the lower creation, especially in ento- 
mology, which, in this country, above all others, would require 

* The figure is considerably larger than nature. 
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the united energies of a score of naturalists for many years. Its 
treasures are incxbaustiblQ, and are almost entirely unknown. 

When, upon this subject, allow me to allude to a circumstance 
connected with the beautiful Atropus Belladomia, This butter- 
fly, in the state of a grub, as it is here called, forms a pyra- 
midal and sometimes a circular nest of small twigs, which it may 
be seen occasionally dragging up a tree, by short and easy 
stages. This is the case with the same insect when very small ; 
but in both stages, it may be seen moving about its head before 
it commences its journey, and stopping at regular intervals as if 
to reconnoitre. One unacquainted with its natural history, might 
suppose it was apprehensive of danger. But the fact is, that 
wlien it moves its head from side to si^, it is spinning for itself 
a thread, which it fixes to the tree, and, when it is strong enough, 
it stretches out its fore claws, seizes hold of the thread, and 
raises itself upward, on the principle of the common rope-ladder. 
When you examine its path attentively, you see these steps 
placed at the most regular distances, as regular i\s if made by 
the hand of art, and intertwined in such a way, that if one 
should break, the next will keep the animal up This is cer- 
tainly instinct in one sense, but is common mechanics in another. 
For the animal seizes hold of the thread by the second pair of 
feet, stretches his head upwards, and makes the distance between 
the two steps of the ladder qircciscly that of the distance between 
bis mouth and his second pair c»f arms, wliich is exactly one-fifth 
of an inch in a common sized animal. We have watched him 
ascending a smooth surface by this means, when it would have 
been thought impossible to raise a large circular cylindrical nest 
with so inucb^spatch on such a surface. Such paths you 
have probably yourself seen long ago. 

'SL^^ribing effects to instinct, therefore, is a great source of 
error in natural history, and should not be resorted to, except in 
those cases in which no rational account can be given of the effect 
we contemplate ; for if men were to stop short at second causes, 
every effect* in nature might be denominated instinctive. The 
best possible means have been always adopted to produce the 
best possible ends. It is the business of philosophy to discover 
the latter, and trace them by that means to the grand intelli- 
gent source whence they originq^d. I am^ &c. 
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Analysis of 0^ GiLutoot'sch^ or Sour Clay^ used in acidulating 

Sherbet^ in Persia. By Edwaed Tuhnek, M. D. F. R, S. E. 

Professor of Chemistry in the University of London. Com- 
municated by the Author. 

Our intelligent young friend, and former pupil, Lieute- 
nant Alexander, in his lately published Travels from India 
to England, a work highly creditable to him as a writer and 
observer, says, The road to Dalkee is exceedingly stony; 
and, at eight miles from it, is a capital sporting tract, with a 
date jungle and swamp on the left. J^V^e were here assailed by Sh 
insufferable sulphureous effluvium, shortly after we crossed, from 
several naphtha and sul|^iurcous streams, which issued fiom the 
hills, round the bases of which the road winds. At the fountain 
head the 'water is lukewarm. The streams have, on their mar- 
gin, a whitish-grey earth, which is of an acid and saltish taste; 
it is termed Gihi-toorsch^ or Sour Clay. The taste is probably 
occasioned by a mixture of alum and sal ammoniac. It is used 
in acidulating sherbet. T brought away a small quantll^ of this 
substance for my estcenietl preceptor Professor Jameson 

Some time ago, the specimen of gil-i-loorsch was sent to me 
by Lieutenant Alexander. I requested my friend Dr Turner to 
analyze it, and the following is the Doctor’s report The gil-i- 
toorsh consists partly of a coarse carfliy powder, and p/irtly of ir- 
regular grains, of about the size of a pea. The interior of* the lat- 
ter is of a white colour, as described by Mr Alexander, but the 
surface of the particles is brown. This colour* is owing to iron ; 
for tlie earth has been kept in a vessel of tinned iron, which is 
strongly corroded. The earth is slightly moisl| and has a sour 
and inky taste. With distilled water, it yields a solution con- 
taining a considerable quantity of free sulphuric acid ai«d‘^sub 
phate of iron. With nitrate of silver, it gives scarcely a trace of 
muriatic acid, and it is almost ecpially free from alumina. It 
docs not, therefore, contain ejl^r sal ammoniac or alum. By 
the action of pure potash, a trace of ammonia was detected. The 
earthy matter contains some silica ; but its chief constituent, es- 
pcdally of the larger grains, is sulphate of lime, some of which 

* Travels from India to England, comprehending a visit to the Birman 
empire, by James E> Alexander, Lieutenant in his Majesty’s 13th Light Dra- 
goons. 4to. Parry & Allen, London 1827. 
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' is distinctly crystalline. It emits a faint but distinct odour of 
sulphur, when moderately heated. Considering the use to which 
the gil-i-toorsch is applied, I presume all the iron found in the 
specimen sent to me, must be derived from the box which con- 
tained it. I therefore infer, lliat it consisted originally of sul- 
phate of lime, with a little siliceous matter, acidulated by free 
sulphuric acid. This acid can scarcely have originated in the de- 
composition of metallic sulphurcts, but must, I apprehend, have 
been derived fi*om the combustion of sulphur. The sulphureous 
vapour noticed in tlie vicinity of the earth, confirms this opi- 
irlon.” 


Account of Excavations made at Pompeii from December 1826 
to August 1827. By T. Ramacjk, Ksq. Communicated 
by the Author. 

It was in the autumn of 182o that I first paid a visit to Pom- 
peii, an|[ the impression it then made on my mind was by no 
means equal to what I had expected. I returned, liowever, se- 
veral times, and fountf that every examination only increased 
my desire to investigate it more minutely. You are aware that 
Pompeii is about fourteen miles from Naples, and five from the 
crater of Vesuvius. Through it ran the Via Consularis, a brancli 
of the Via Appia, which, striking ofl'from Capua, passed through 
Naples and Pompeii to Solerno. On entering the suburbs you 
set your foot on, this ancient road, which, like all the other Ro- 
man ways, is composed of large unhewn blocks of stone. In 
Pompeii the pavement has been composed of lava, and shews 
that Vesuvius must have been a volcanic mountain in some early 
perif^ of the world, though history has left us no account of it. 
Alighting at the barrier, where a guard is placed, you enter its 
suburbs, which have been called Augustus Felix, and appear to 
have been founded by the colonies of Sylla and Augustus, 
whose iiamos have been discovered on many of the monuments. 
One single villa has been completely excavated, and many 
others no doubt surround it, w^hich will hereafter be exposed to 
view. The first coup d’oeil is remarkably striking, and wclb 
fitted to make an impression on the mind ; you see at once the 
whole lengtlj of tlio street, wRicli is lined on both sides by 
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from December 1826 to August 1827. 

tombs, some entire, and some in ruins. They arc chaste in de^ 
coration, classical in design, and prove that they must have been 
erected before the taste of the Romans had become corrupted 
by the love of magnificence and grandeur, which they carried 
even to the grave. There rest whole families in eternal repose, 
as if they were still enjoying themselves around their Penates, 
and solemnising some of those annual ceremonies in which all 
took a part. The mother is there stretched at the side of the 
father, and the children, according to their several ages, in re- 
gular order beside the mother. 

Some of the tombs are most magnificent, and have been erupt- 
ed by a grateful country to citizciv^ whose merits had entitled 
them to such a distinction ; they are adorned with tlie palm and 
the laurel, and present the elegant forms of the Icctlslernium and 
bisellium. These noble monuincius may be considered as al- 
tars erected by the Genius of Arts to the honour of Mystery 
and Death. 

It was here that the inhabitants enjoyed themselves at even 
under the shade of the cypress, which waved its mourijful head 
over the tombs of their ancestors ; it was here that they caught 
those genial breezes, which were :so grateful after the heats of 
the day. What a strange contrast must riieir games, diver- 
sions, and tumultuous joy, have formed to the calm and silence 
which reigned in the graves whert^ .slept those who had once 
been as gay and as merry as themselves ! 

But as you have most probably,§ccn a detailed account of the 
discoveries made previous to December 1826,^1 proceed now 
to give a short view of the progress that has been lately made 
in disinterring the ancient city of Pompeii from December 1826 
to August 1827. 

At present there is every appearance that we have at last ^1- 
vanced to a part of the town occupied by the more opulent 
class of citizens, and wc are in ho|x; of making some valuable 
acquisitions to our stock of antiquities. The streets have be- 
come more spacious, and the houses begin to have an air of splen- 
dour and neatness, far exceeding that of the houses situated 
along the sea coast. Indeed, as wc know that the shops and 
taverns must have been in the vicinity of the Forum and public 

JJ^lNUARY— MARCH 1828. R 
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buildings^ and as these are almost the only edifices that have 
been as yet uncovered, we may conclude that the private villas 
are still concealed from our view. The articles that have been 
found in these houses are generally superior, both in richness of 
material and beauty of workmanship, to any that the Royal 
Museum has yet acquired, and display in a very remarkable 
manner the labour and ingenuity bestowed by the Romans even 
on their commonest utensils. 

Tlic excavations have taken place principally in two direc- 
tions, — in that street whicli is called the Street of the Arch, and 
towards the angle of the Forum, opposite the Basilica. In the 
winding lane which leads to the portico of the theatre, there 
have been several small houses excavated, exhibiting a consi- 
derable degree of ingenuity in the just arrangement, and agree- 
able union of all ])arts of the edifice, and a most extraordinary 
economy in the employment of ground. It may indeed be af- 
firmed of them, what Poinponius Atticus said of some old houses 
he possessed in Rome, that there had been more ingenuity than 
money expended in their erection. One cannot help admiring 
the solidity with which many parts have been built, and the 
beauty of the opus rcticulatum^ which etjual even to the ce- 
lebrated Specimens of this sort of work in tlie gardens of Sallust 
at Home. Here also, were found several Ionic chapters, of a 
style purely Grecian, wiiich you know is a very unusual occur- 
rence in Pompeii. Their volute resembles the calyx of a flower, 
attached to its stem, which,, turning downwards at the point, 
where the junc-Uon of the volute takes place, winds round the 
higlier part of tlie shaft of the pillar, — an elegant device, quite 
new to us. 

In the street of the Arch, the houses arc larger and more 
.vp^gndid. One of them has its Iront decorated with representa- 
tions of baskets, carved in a greyish coloured volcanic tufa, 
called by the Italians Tufo of Nocera, from the quarries being 
discovered in the vicinitj'' of that town. These baskets, exhi- 
biting great accuracy of outline, are still in some parts covered 
with the stucco, whicli had been applied to them to furnish 
moulds for others intended to imitate the tufa. The cornice, 
formed of the same material, is lying on the ground, and fur- 
nishes a beautiful specimen of elegance in architectural disposi- 
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lion. On entering tliis house, wc look across the atrium and* 
the summer parlour. At the bottom of the peristylium, there 
is a fountain encrusted with shells and glass mosaic, similar to 
the one excavated some time ago. Near the outer door there 
is a small staircase, leading to the u]iper storey, or rather to the 
roof, as its diminutive size prevents us from sujiposing the ar- 
chitect could intend it lor any nobler jiurjiose. The atrium is 
Tuscan, painted grotesquely with little flying figures on a red 
ground : among them the most remarkable are the figure of a 
winged female, with a garland of flowers in one hand, and a 
young boy in her arms ; a little figiy’e of a female in flowkiig 
drapery, witli a palm branch in lie/ hand ; and a harp-player 
seated at her instrument. In the summer parlour, enriclicd by 
a beautiful mosaic pavnnent, the w;vlls are ornamented with a 
variety o(‘ fruit and richly plumed birds. The portico, fur- 
nished with only two rows of pillars, has on the opposite walls 
a representation of the same number of columns, corresponding 
with the real ones, and between tliem there are landscapes 
sketched with great spirit, and of a much larger size than any 
hitherto discovered. These are elnelly views taken on the sea- 
coast. i)n the lel't ajipears a large harbour, with several vessels 
at anchor : there is a building elected on a f?lnall island, united 
to the adjoining laiul by a singular bridge, which is ap])roached 
by means of a stair, renioveuhle lihe a draw-bridge. In front 
is seen a two-oared bark, with sails exactly similar to those used 
at present in the Bay of Naples. ••At the side of this there is a 
building constructed on some rocks in the niickllc of the w^ater, 
with a lisherman scatetl, and in the act of drawing his net. 
Among many other sketches there is one of a man on horseback, 
followed by a large dog, and ’wearing a hat which hears a con- 
siderable resemblance to those pointed ones wdiich the pc^asants 
of Campania have at present. In the centre of tlie colonnade 
opposite the drwir, there is a fountain, in the form of a small al- 
tar, with its niche and top richly decorated witli mosaic and 
shells. In the middle of the semicircular basin of this fountain, 
there w^as found, on a round pedestal, a little winged hoy of 
hron/e, with one hand raised, and embracing with the other a 
goose, which was in the act of flapping ivith its wings, and ejecl- 
ins: a stream of water into the Imsin. Towards the centre of 
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^hc uiche there is in the wall a scenic mask, from the mouth of 
which flowed another jet of water ; and on the edge of the ba- 
sin there was found another statue of bronze, three palms high, 
representing a fisherman scaled with a small basket of fish in 
one hand, and extending the other, in the act of raising the net. 
From a rock completely encrusted with shells, on which the 
fisherman is seated, another jet of water has evidently been 
thrown. The features of this little figure are strongly marked, 
and full of expression. Besides a Caryatides of marble, there 
was fourjd another figure of the same material, representing a 
yOling fisherman asleep, and covered with a sailor’s mantle, such 
as is generally worn by the lishermen of the present day. The 
remains of the leaden pipes, with their stop-cocks, are plainly 
seen. In this house there was also discovered a beautiful marble 
table, of (ircek workmanship. 

Many rich candelabra, bracelets, rings, eat-rings, and medals 
have been the reward of these excavations. But the most cu- 
rious discovery of all is that of two glass vases, one of which 
contained olives, with the oil in which they had been placed 
eighteen centuries before ; and tlie other nothing but pure oil. 
It may not be uninteresting to give the (dicmical analysis of 
these substances by’ Professor Covelli of Naples. 

Analysis hy Pr(^bssor Covelli. 

Tlie olives were found in a quadrangular glass vase, with a 
large mouth. The oily siib^iance was inclosed in a cylindrical 
glass vase, with vt narrow neck, and a small handle. 

Examination of the Olives. — The upper half of the vase con- 
taining the olives, was full of volcanic ashes and pebbles ; the 
olives, mixed with a kind of buttery substance, occupied the 
lower half. They have the Ibrm and size of that variety com- 
monly called Spanish Olives ; some of them have even still their 
pcduncidus or flower-stalk. The kernels arc less oblong than 
those of the Neapolitan species, and also more swollen ; the lon- 
gitudinal streaks are more strongly marked. Their colour is 
black, but mixed with small particles of a greenish matter, 
which, with the aid of a powerful lens, it was discovered were 
those lichens produced on organic substances in a state of putre- 
faction ; but these little plants were not observable at the mo- 
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mcnt of their discovery, and have no doubt arisen from the ac- 
tion of the air, which in a few houns had produced such an al- 
teration in their superficies, as had not been accomplished by 
the influence of so many centuries. This is a proof that these 
olives, gathered eighteen centuries before by the subjects of Ti- 
tus, are as fresh and sweet as those produced by Francis I. 
Indeed, these ancient olives arc still soft and pulpy ; they have 
a strong rancid smell, a greasy taste, and leave upon the tongue 
an astringent and sharp sensation. They are so light, that they 
swim upon water ; the pericardium or seed-vessel shews still its 
organic texture, though the parenej^yma is ir. that slate of alte- 
ration which the maceration of a few months usually produces. 
The kernels are still hard, and so niuch so that a knife can 
scarcely penetrate them. The oily part of the parenchyma, 
though in very small quantities, when analysed carefully in the 
usual method, has been found to be changed entirely into oleic 
and inargaric acids, which are the fundamental principles of the 
fixed oils, acidilied by oxygen, and form the basis of our soaps. 
These changes hap])en generally in oils exposed for some time 
to the air. This j)roves that the action of eighteen centuries^ 
which lias loft untouclicd the fundamental jgbiciples of the oil, 
has ellccted no greater change than what is produced by a few 
months. ^ 

The kind of oily substance in which the olives arc enveloped, 
is of a brownish-yellow colour, soft like butter, lias a strong 
rancid smell, soils paper like fixed oils and greasy substances, 
is melted by a moderate heat or cent.) warmed on a 
leaf of platina ; it burns witli a beautiful white flame, williout 
leaving any thing hut small white flaky ashes, so light that the 
smallest puff disperses them. With the alkalies it Ibrins soap ; 
distilled in close vessels, it gives out carburetted hydrogAi gas, 
acetic acid, carbonic acid, carbonic acid gas, and a residue of 
carbon. This buttery substance, tried by Cheuvreurs method, 
is found to be composetl of oleic acid in large quantUies, a small 
portion of inargaric acid, and a substance analogous to the sweet 
principle of fixed oils, but which differs in many respects, and 
which may be a new production ; and, lastly, an earthy sub- 
stance, in very small quantities, arising from the volcanic ashes 
which filled the upper half of the >ast 
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Exammation of the Biittcn/ Snhatance found in the nari'oic- 
necked Vase. — I'liis substance is niucli softer than the prece- 
ding : it lias a ycllowisli-green colour, has a strong rancid smell, 
and exhibits in the mass a ininihcr of brown globules, similar to 
the spaAvn of tish, but which cannot be made out even by a power- 
ful lens. This substance rtseinbles that found with the olives; 
it is coinptised of tile same jninciplcs, though it may contain a 
larger quantity of oleic acid, and of that unknown substance 
analogous to the swTct principle of fixed oils. It appears, in- 
deed, to have been nothing else but the oil o(‘ oli\es, containing 
some vegetable salt. 


Sketch of the Nainral Histonj the Sahno Salat\ or Com- 
mon Sahnoti. 1. Of the ]*roccss o/* Spaxcuing^ and sub- 
sequent cvuliition of the ova ; 2. Of the groicth and move- 
ments of the Young Broody to and from the sea during the 
first year of life; amly 3. Of the migrations of the Salmon 
hcticixt the Uiver and the Sea. lly Danikl Ellis, Esq. 
I\ Jl. S. E., &c. ^ 

Since the year 1824, a Coiimiittcc of the House of ('om- 
mons has been employed, during several sessions, in making in- 
(|uincs into the jirescnt state of the salmon fisheries through the 
United Kingdom. ^Mie ('oininittee, in a great degree, origina- 
ted from numerous petitions j)resented to the House from Scot- 
land. To gain the necessary information, they, in the first place, 
prepared and distributed certain (juerics regarding the present 
state of the fislierics in the several rivers, estuaries, and adjacent 
seas ; the laws, usages, or regulations acted on, or applicable to 
these fisherie.s ; llie extent to which the law is or can be enforced, 
and the cusloms and jiractices Avhlch opyxisc or counteract it ; 
the modes of salnum-fisliing now in use ; and the actual day on 
which it commences and ceases in each fishery ; at wliat periods 
of the year it ought to commence and cease, so as to obtain the 
greatest suyiply of good salmon, and preserve most effectually 
the breed ; wlietbcr tliese periods should he the same for all 

* Drawn up from the cvidoiicc contained in two Ilejmrls of a “ Select Coni- 
miltoc of the House of jJoininoiiF!, on the Salmon Fisheries of the United King- 
dom.” Ordered the House to he printed jn iaJ4 and 1^20. 
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rivers, estuuries, &c. or should vary in diftercnt rivers;* and; 
lastly, what regulations can best provide for the safety of the 
{larent fish during the breeding season ; protect the spawn after 
its dejKisition ; and finally secure the dcsc'cnt of the young fry 
down the rivers to the sea. 

The answers returned to these queries enabled the Coinmitlec 
lo summon before them persons from all ])arts of the kingdom, 
the best (qualified to give the desired information ; and the evi- 
dence collected is contained in the above mentioned Reports. 
This evidence goes to prove, that the productiveness of the sal- 
mon fisheries has decreased^ and is d^xrcnsin^^ in almost all-thc 
rivers in tlic United Kingdom ; bu^that this liecrease arises^ not 
so much from any changes in the habits of tlie fisli, or in the 
condition and circumstances of our rivers, as from tlic operation 
of injudicious laws in relation both to the limes and modes of 
fishing; from the prevalence of most destructive practices, and 
incredible abuses in almost all our rivers ; and from the indul- 
gence of a too greedy spirit of gain, which, instead of wailing 
for the natural production of I he goldi ii egg, cuts uj^ at onc(; 
the animal that can only daily proiUicc it. The facts brought 
out in these Reports, respecting tlie natural Jfistory of the sal- 
mon, particularly as regards the propagati()n of the race, their 
rate of growth, and their several migrations between the rivers 
and the sea, arc far more coniy>lele flian any w t‘ before possessed ; 
and, as they are not onlj curious in llieniselves, but of the ut- 
most importance in any legislative? measures that may be adopt- 
ed for the future regulation of the salmoir •fisheries, I have 
thought that the collection and arrangement of them would 
form no unsuitable article for the PJiilosophical Journal, and per- 
haps prove acceptable to many of your general readers 

Naturalists enumerate several species of the genus Sijmo, of 
which a distinguished zoologist, Dr Elcming, mentions seven as 
met with in the estuary of the Tay*. These are, 

1. Salmo sal'ir, or Common Salmon, 

2. Salmo hucho, or Bull Trout. • 

.'1. Salmo criox, the Grav or Shewn. 

4. Salmo trutta, or Sea Trout. 

5. Salmo albuR, the W hiteling or Tinnoet. 

a. Salmo fario, or Eiver Trout. 

7’ Salmo opcrlanuSj^lhc Spirlin oi Smell- 

* Jiej)oil 11. j). 
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On the present occasion, it is projwscd to speak only oi‘ the 
first species, viz. the Sahno scalar, or common salmon ; and this 
we shall do, by treating, Of the process of spawning, and 
subsequent evolution of the ova ; 2d, Of the growth and move- 
ments of the young brood to and from the sea, during the first 
year of life ; and, 3d, Of the migrations of the salmon betwixt 
the river and the sea. 

()f the jn'occss of Spawnln^^ and .sulhsajncnl evolution of the 

Ova. 

The salmon is a very prolific animal. Both the male and fe- 
male frcfjiicntly propagate their kind during the first year of 
their age ; while the older fishes, whicli inhabit alternately the 
seas and loiocr jjarts of rivers during the winter and spring 
months, ascend to tlie higher parts of rivers in autumn to exer- 
cise the same Time lion. Early in spring the milt, or repro- 
ductive organ, appears to be forming in the male and the roe in 
the female salmoji, but both are then small in size ; they in- 
crease in each sex through the summer months, and towards 
autumn the male and female become rcspc*ctivcly full of milt 
and roc. In proportion us these bodies advance to ripeness, the 
salmon fall off in condition. Before the spawn is of great size, 
the belly (jf the fish, says Dr Fleming, is loaded with fat; but 
wlicii the milt and roe have become ripe, that fat has disappear- 
ed from the belly, anti it is little else but skin. This change 
furnishes a test by which wc may know whether a 1\i2)percd 
salmon had been ‘in good or bad condition at the time it was so 
prepared; for the thinner the edges of the belly may he, the 
})resumption is, that the nearer was the fish to a spawning state 

In a general way, the evidence obtained from all parts of the 
United, Kingdom goes to prove that, towards the months of 
August, September, and October, the reprotluctive organs, both 
ill the male and female salmon, have, more or less, completely 
reached maturity, at which period the roe in the female is found, 
on the average, to contain from 17,000 to 20,000 ova or eggs. 
When arrived at this state, the instinct of jiropagation impels 
them eagerly to seek rivers, and to ascend nearly to their sources, 
;n Older to find a plact suitable for the dept/sitioii of their spawn. 
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They no longer, as in the winter and spring months, roam •over* 
the coasts and shores, and return backwards and forwards with 
the flowing and ebbing of the tide, but pursue the most direct 
route by the mid-cliannel up the river, and make the greatest 
cflbrts to overcome every obstacle, either natural or artificial, 
that may impede or obstruct their course. I have often seen 
them leap a fall, near my residence^’ says Sir G. S. Mackenzie, 
“ of about 30 feet high, but they seldom spring out of the water 
more than 8 or 10 feet. I have seen them leap (wer a dry 
rock of considerable height, and drop into the water behind it. 
After having entered a river, the obi«Jt of salmon appears to-be 
to push as far up towards the source as possible, in order that 
they may deposit their spawn in the small streams that form 
their sources ; and v hich, on account of their being near the 
springs which supply them, arc neither so apt to run dry as the 
river lower down, where the effect of evaporation is greater, 
nor to be so affected by frost as to slop the water from running. 
The watet' is always steadier in its temperature near the sources, 
varying little throughout the whole year; and these small 
streams are fitted t)eculiarly for vivifying the spawn, as they 
form a constant succession of rills, by which the water is kept 
fully saturated with air It is not always, however, that the 
spaAvniiig fish arc able to reach these sources, but are obliged to 
deposit their spawn in the shallow lords in the beds of rivers, 
and sometimes in the streamlets of milkdams. 

Tlie process of spawning itselflias been observed with much 
acciy’aey by Mr Halliday in the river Annan* In Scotland, and 
by Mr Little in the Bann in Ireland. It is j)rincipaily accom- 
plished in the mouths of November, Decen)ber, and January. 
According U) Mr Halliday, wlien the parent fishes have reach- 
ed the .spawning ground, they proceed to the shallow^ water, 
generally in the morning, or at twilight in the evening, where 
they play round the ground two of them together. After a 
timctlicy begin to make a furrow by working up the gravel with 
their noses rather against the stream, as a salmon cannot work 
with his head down tl}c stream, for the water going then into 
his gills the wrong way, drowns him. When the furrow is made, 
the male and female retire to a little distance, one lo tlie one 
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side -and the other to the other side of the furrow : They rhen 
throw themselves on their. sides, again eonie together, and, rub- 
bing against each other, both slicd their spawn into the furrow 
at the same time* This process is not completed at once : It re- 
quires from 8 to 12 days for them to lay all their spawn, and 
when they have done they betake themselves to the pools to recruit 
themselves. He has seen three pairs on a spawning bed at one 
time, and stood and looked at them vvliile making the furrow 
and laying the spawn 

The account given of the same process by Mr Little, agrees 
with that just stateil. Ho observes that the spawning commen- 
ces in November in most rivers, and is continued through De- 
cember and January ; that, when a pair of salmon are alK)Ut 
to spawn, they make a furro\v in the shallow part or current of 
the water into which the spawn is deposited, so that they work 
against the stream, increasing the numbiT of furrows, until they 
have formed a bed of perhaps 12 feet by 8 or 10 ; the bed be- 
ing at first very little, but enlarging every day. He observed 
the salmon to go leisurely down the side of the bed, and, turn- 
ing round at the place where they had tlirown up the gravel, 
come back to that point next the stream ; they then threw them- 
selves on their sides in the manner previously described, depo- 
siting their s))awn in the furrow as they moved upward, and, at 
the same time, covering it over with tlic gravel as they went 
along. In this manner they continued working for several days 
till they completed llieir bell; and if it so hap})ened that they 
were fright€necr,^thcy would swim away, and In a little tiiyc re- 
turn to it again ; or, in some instances, would desert it alto- 
gether, and begin at another jdacc Dr Fleming lias never 
himself seen the process of spawning so eomplctely as to be able 
to describe it miruitely ; but he is satisfied that the description 
by Messrs Little and Halliday is accurate. Notwith- 
standing the number of eggs to be deposited, they must, lie 
adds, be cxclufled one by one, wliich accounts for the long con- 
tinuance of the* process ; and if, during the act of spawning, tlic 
male fisli be destroyed, tlic female leaves the bed, and in the 
<leep (wols endeavours to find another male 
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In the statement of Mr Little, both the male and female fisl/ 
arc said to assist in forming the bed ; and Mr Halliday has 
often taken these fish, on their return to ihe sea, with the skin 
rubbed ofi’ below the jaws, of the sii?e of a haU^rown ])iece, 
occasioned l)y rubbing up tlic gravel and making furrows for 
the spawn At this ]iarticular period, the head of tlic male 
has been said to be furnished vvith a long hard bill on his under 
jaw, and which again decreases as the spawning season passes 
ofi*. This ])ill or hook has been deemed by some an extra.- 
ordinary provision of nature, to enable the male more ofl’ectually 
to aid in preparing the furrow destin^xl to receive tlie spawn, flut 
Dr Fleming* says it is the under jaw itself ot the male that is 
thus turned up ; that it ap]»cars to ]je a distinguishing mark of 
sex, and not produced by any mechanical means -f-. 

The spawn is, as we have said, deposited in furrows formed 
in the gravel, and is afterwards covered over with l(x)se gravel, 
so as to resemble, sa>s Mr Little, an onion bed in a garden. 
In this state the ova remain for \vceks, or sometimes much 
longer, apparently inert, like seeds buried in the soil. 'J'hc ])e- 
riocl at whicli the young fry begin to rise, depends much on the 
season of the yc^ar. They remain in tlie bed, says Mr Little, 
till some natural warmth comes into the river in the spring of 
the year. In an early spring ihe^ fry come forth early, and 
later when the spring is late, (iencrally lh(‘y begin to rise from 
the bed about the beginning of March, and their first movement 
is usually completed by the middle of April. Mr Little has 
never himself seen the first appearance of the beds after evolu- 
tion lias commenced, and previously to the fry quitting them; 
but persons employed by liim to protect tlie beds in the upper 
branches of the rivers, describe the young animals as rising from 
the beds like a crop of oats or thick braird of* grain, rusiiing up 
in very great numbers. The tail first rises up, and the young 
animals often leave the bed with a portion of the investing mem- 
brane of the ovum about their, heads :J;. Mr Halliday states also, 
that the fry generally come first into life from about the 10th of 
March to the 10th of April. They do not all, however, come 
into life exactly at one time, but nearly so, and some apfiear to 
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be iriiich larger than others. lie, too, has seen them, when dis- 
engaged from th(‘ spawning beds, with a portion of the skin of 
the ovum sticking to their nose like a scale *. 

During the winter 1824, Mr Hogarth jun. observed fre- 
quently the spawning beds in the River Don, and had the 
spaw n taken from them occasionally to examine the state it was 
in, and found it advancing gradually. The first particular 
change observed in the roc, was the appearance of two black 
specks. In this state, a portion of it was taken up and put into 
phial bottles ; and, by supfilying these with frc(|uent changes of 
frd^h water, many of the ova came into life. The young ani- 
mals lived in the bottles, and appeared very vigorous for about 
three weeks, the water being frequently changed. After this, 
they became restless and uneasy, would not cat, and died 
when they had attained the length of an inch, lie procured 
an artist to make sketches of the appearances exhibited by the 
ovum in the successive stages of its evolution, as represented 
in Plate III. When a portion of the roe was put into, salt 
water, none of the ova ever came into life ; and when a young 
fish, that had been hatched in fresh water, was put into salt wa- 
ter, it shewed symptoms ()f uneasiness, and died in a few hours. 
Whence it is inferred, that the spawn of salmon, if deposited in 
the sea, would not be evolved ; neither would the young fish, 
in the earliest periods of its life, be able to exist there, -f 

Skct. II. Of Descent of the Fry to the *SVo, and of their 
subsequent gTou'th and movements. 

Having thus described the process of spawning, and traced 
the scries of changes exhibited in the evolution of the ovum, we 
have next to follow the progressive movements of the young fry 
from the place of their birth in the river, to their arrival in the 
ocean. When their evolution is completed, and they have dis- 
engaged theniselves from the spawning beds, they keep at first 
in the eddy pools till they gain strength, and then prepare to 
go down the river, keeping, siiys Mr Little, near to its sides, 
and proceeding on their way till they meet with the salt water, 
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when they disappear. * Whether the river be early or late,, 
the descent of the fry is made much about the same time in all. 
It begins in the month of March, continues through A])ril and 
part of May, and sometimes even to June. Mr Ilalliday also 
describes the fry as making towards the edges of the river soon 
after their birth, and keeping in the easy fresh water about its 
sides : afterwards, as they become stronger, they go more to- 
wards the mid-stream ; and, when the water is swelled by a lit- 
tle rain, they move gradually down the river. On meeting the 
tide, they remain for two or three days in that part Avhere the 
water becomes a little brackish from^ the mixture of salt wa^er, 
till their constitutions become inured to the chauge, when they 
go off to sea all at once, sinking down in the bed or channel in 
the middle I- From the end of Marcli till the middle of May, 
he has seen them thus descending ; and, in particularly dry 
seasons, when no floods occur, they sometimes could nt)t get 
down for want of water until the month of June§. 

That the young fry descend rivers at the times and in the 
manner above stated, is proved by the evidence of various wit- 
nesses, and more especially by Me.ssrs Sljepherd and Sirnc. .To 
ascertain the precise course of their descent, both in rivers 
and in their estuaries, Messrs Shepherd and Sime were many 
years ago specially appointed, under legal authority, to exa- 
mine the river and estuary of thc*Tay, by going up the said 
estuary and river in the month of April, when the fry were de- 
scending, till they should find tho-fry, and see them distinctly 
making their way downwards. They accordii^ly proceeded up 
both sides of the Frith, from one end to the other, but could 
there meet with no salmon fry between high and low water 
mark. A little above a place called Carpow-bank, however, 
where the frith appears to begin, they met with the fry at the 
sides of the river, where they disap})eared in the deepVater, 
and where, with a small net, they caught many of them in the 
very middle of the channel. Above this point, and all the way 
upward to Perth, the fry were visible to the eye alo^ig the sides 
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«.of tlie river. * The reason why the fry tjius descend by the 
margin in rivers, and by the mid-channcl in estuaries, is appa- 
rently, says Dr Fleming, because the margin of llie river is the 
easy water, and consequently best suited to their young and 
weak state : but when they reach the estuary or tideway, 
then the margin of the water being there most disturbed, the 
fry avoid it, and betake themselves to the deepest part of the 
channel, disappearing alike from observation and capture, and 
so go out to w'a. Hence they ju*e never seen in the })ools on 
the banks of the estuary, nor caught in any of tlie nets used 
ihyre in taking the small fish *(“. 

Tlie young frj-^, at this period of their growth, are called 
sometimes Smolls or Samlets. They are of very different 
size and weight, according to their age, varying from half an 
ounce to two or more ounces. As they are never seen or taken by 
salmon fishers after they enter the sea, it is probable, says Dr Fle- 
ming, that they go into deep water at a distance from the shore. 

After remaining some wrecks in the sea, the samlet returns to 
the coasts and rivers, and is sometimes seen as early as May' in 
some rivers, being tlu*n about a pound or a pound and a half in 
weight ; in Scotland it is thcji termed a Grilw?. Hie grilses 
seldom, says Mr T/ittle, appear till nearly the middle of June, 
and weigh tlien from two to two and a half or three pounds, in- 
creasing in size half a pound a week. By the end of the fishing 
season, they weigh from seven to nine pounds :J: . In the river 
Severn, they arc said to return from the sea towards the end of 
June or beginning of July, weighing then from two and a half 
to tliree pounds, rarely four pounds; but by the end oi’ August, 
says Mr Ellis, they have grown so large as to weigh from four 
to eight pounds §. At this stage of growtli they arc called 
Botchers ; of these, some of the larger ones go up the river to 
spawn ; others are considered to return to the sea, and come up 
again the next spring of the year |1 ; they then \veigh from ten 
to fifteen pounds, when they take the name of Gillings. 

Many experienced fishers, examined by the Committee, con- 
sider the grilse as a fish altogether of a different species from the 
salmon, while others regard it as the samlet in its progress tol 
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form the salmon. At the commencement of the giilse season, 
only small ones are taken, which increase gradually to ’ the * 
weight of seven or eiglit pounds. Now, were the gi*ilse a dis- 
tinct specaes, we might, says Dr Fleming, expect to meet with 
some of them the following year as old fisl), Aveighing nine 
or ten pounds, whereas, wc get them only of small size, from 
one and a half to two or more pounds To ascertain tlie fact 
by experiment, Mr G. Ilogartli jiiiu in llie month of May- 18^4, 
'vhen the samlets were going do w^n the river Don, caused a num- 
ber of them to be taken and marketl by cutting off the mart or 
dead fin. In the course of the month of July, several grilses 
Averc taken without that fin; Avhcnct^hc inferred, that they Afere 
some of the fislics he liad previously marked. Not only 
did samlets thus become grilses in a few Aveeks, bul, in the 
following year (1825), he got three salmon, maiked in the 
same way, Avhicli he also considered to be some of those indi- 
viduals he had marked originally as samlets. Farther, in 
the month of September in the year 1824, he caught ten or 
twelve grilses, which Avere put into a salt A\^alor pond. Owing 
to some very high tides that season, some of these fish made 
their escape, but tliere Averc three sull alive in May of the 
folIoAving year. These he had taken out and examined in the 
presence of many com])etent judges, who all aati'c decidedly of 
opinion that they were real salmon, t These experiments con- 
firm the statements already made, proving not only the growth 
of the smolt or samlet into the grilse or hotelier, but also that of 
the grilse into the gilling or salmon of one yearis groAvtli. 

With respect to the subsequent groAA tli of the'kalmoii, it is con- 
sidered that, in the river Scaxti), the young salnjon, avIucIj, in the 
spring of the year, weighs from ten to fifteen jiounds, has increas- 
ed, in the following months of December and Januaiy, to eighteen 
and twenty-five pounds, and in another 3a\ir Avould att^gtin the 
weight of thirty-five or forty pounds, Avhich is as large as they 
are noAv ever taken in that river. It is not doubted, however, 
that if they escaped the nets qf the fishers, they would grow to 
a still greater size, a salmon having heretofore been taken Avliicli 
weighed fifty-two pounds when out of season ; and which would 
doubtless have been of greater Aveight had he been taken wdiile 
in the condition of a clenn fish. In the river T.ee in Ireland, 
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Mr G. Shepherd also states, that the grilses, or peels, as they are 
there called, which retreat to the sea, weighing from eight to ten 
pounds, make their reappearance in the river during the follow- 
ing autumn, weighing from twenty-four to thirty, or even thirty- 
four pounds 

Were we entitled from these facts and statements If) estimate 
the rate of growth of the salmon from birth to the maturest state 
In which it comes to our tables, we might perhaps say, that, in 
the first five months of its existence, that is, from April to Au- 
gust, both inclusive, it reaches, in favourable circumstances, to 
about eiglit pounds in weight, or grows at the average rate 
oPabout one pound nine ^nd a-half ounces per nK)nth : that, 
from September following to March, seven months, it acquires 
seven pounds additional weight, or one pound per month : that, 
from April following to December, or nine months, it gains ten 
pounds additional weight, which is at the average rate of about 
one pound one and three-fourth ounces per month : and, lastly, 
that, through the next twelve months, it gtiins ton pounds more, 
or weighs thirty-five pounds, which is somewhat more than thir- 
teen one-fourth ounces per month. Accordiiig to this calculation, 
the rate of growth is greatest in the first period, diminishes as the 
age increases, and is about one-half ere the salmon lias attained to 
the third year of his age ; and by dividing tlie total weights by 
the total months, it will be found that the salmon acquires a 
weight of about thirty-five pounds in thirty-three months, 
which, on an average of the whole period, is nearly at the rate 
of one pound one ounce per month. W e give this only as an 
approximation to the truth ; for the data assumed, both as to 
the periods of time taken, and tlic actual weights of the salmon 
at those periods, may not be the most correct*; and, regarded as an 
inference generally applicable, much variation in the result may 
exist ii? reference to salmon taken in diflerent rivers, and even in 
the same rivers, under circumstances that vary the period of their 
birth, or their facilities in getting to the sea, where alone they 
seem able to procure a due supply of food. Experiments, like 
those described by Mr Hogarth in the preceding paragraph, if 
sufficiently extended and varied, and made with all the I'equisite 
accuracy as to dates and weights, and with due care to identify 
and distinguish the individual fishes estperimented upon, would 
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l)c the best adapted for ascertaining the proportionate. rate ^f 
growth in these animals. 

Unfortunate! 3 ^, however, in the present })raclice of salmon 
fishing, experimeiUs of this kind can iiardl^^ be continued for a 
sufficient length of time to obtain the retpiired results. Many 
of the witnesses slate, that the skill and perseverance of the 
fishers are now so great, that, under the stimulus which ready 
markets and high prices afford, very fevr of the clean salmon, 
which once ]>ass up our rivers, arc again permitted to return to 
the sea ; atid, conseejuenth^, few salmon are now taken of more 
than one year\ growth. In all iht^ fisheries, north of tluvray, 
w^ith which Mr Hogarth is actpiafnted, the p'*oportion of grilses 
to salmon has, for man\ years ])ast, b(‘cn gradually increasing; 
so that, though tlie total weight of fisli tak<'n may not ’nave (fu 
nfmished, the ([uamily of salmon h..s, and this deficiency has 
been compensated for only by the increased weight of grilses. 
'Kbc cause of this decrease in the pro})ortion ol' salmon is owing, 
continues Mr Ilogiirlh, to the too assiduous and close manner 
(»f fishing, by wliich both the numbe r and size of salmon have 
diminished. I am ipaile satisfied, be adds, that all our rivers 
arc overfished, c've’i those as to wlfieli the total wi'ight of’ fish 
has inereased ’fhe great jnoportion of •grilses to salmon in 
some of the Irish rivers, is remarked by ]\Tr llallidavi"; and 
Mr Idltle stat(\s, that, tliougb tlA} total weight of fish in the 
river Koyle, in Ireland, lias nrucli increased, yet it is mostly 
made up of grilse, it being seklom that any large salmon is 
taken in it. In the Shannon, the fish are atgreat deal larger, 
few ol' them being under twenty, and many thirty-fi\e or forty 
pounds, and upwards 

After the process of sjiawiiiiig is completed in llie river, the 
parent fish, says Mr Halliday, retire to the adjoining pools to 
recruit. In two or three weeks from that time, the male begins 
to seek liis way down the river; the female remains longer 
about the spawning ground, sometimes until April or May. 
The fishes which have thus spawned are denominated Ivclt.H. 
These kelts, or spcnt-fisli, come down the river, saj^s 13r Kle» 
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Ming, during the spring months, from February to May inclu- 
sive ; so that two or three months may intervene between the 
deposition of the spawn an J the descent of the j)arcnt fish, vary- 
ing, probably, according to the degree of strength in the fish to 
undertake such migration, and the condition of the river in re- 
gard to the quantity of water. In their progress to the sea, 
when they reach the estuary, they pursue a course precisely si- 
milar to the fry, not roaming about the banks like clean fish, 
but keeping in the mid-channel. They arc at this time compara- 
tively weak ; and, in thus betaking themselves to the deepest 
part^ of the channel, they, are better enablcKl to resist the de- 
ranging motion of the flood-\ide, and to take advantage of the 
ebb-tide in accelerating their migration to the sea *. 

It would seem, from a fact mentioned by Mr Little, that 
some of the kelts, which may have gone down in the spring 
months to the sea, return again in autumn, in breeding condi- 
tion. He states, that the person, from whom he purchased the 
fisheries at Dumfries, told him, that he one year marked a great 
number of kelt-salmon going down to the sea, and they returned 
to him again that season, in full condition, going up the river to 
breed This rapid recovery of the kelt-salmon, after it readies 
the sea, and speedy i^edevelopement of its reproductive organs, is 
not more remarkable than the early growth of these animals, 
and the developcmcnt of those organs in them, during the first 
months of their existence ; by which they arc enabled, as is tes- 
tified by many witnesses, either to pair together, or with older 
fishes, and so to propagate their kind. 

These facts, concerning the propagation of the salmon, and 
the movements and growth of the young Iry, are not only in- 
teresting in themselves, but derive additional importance from 
the generality of their occurrence, and their applicability to all 
the rivers in the United Kingdom, with such modifications only, 
as local circumstances and conditions may occasionally introduce. 
Nature has ordained that, in these, as in other animals living in 
their pristine state, there shall be one season of the year in which 
the organs of reproduction are fully developed : a second, in 
which the sexual function shall be discharged : and a third, in 
which the young jirogeny shall spring into life, and go through 
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their destined changes. These {periods may be varied, to a cer/ 
tain extent, by accidental circumstancos, or the purposes of na» 
turo be in some instancefs entirely iTrustrated ; but such acci- 
dental occurrences only partially disturb, but do not counteract, 
the operation of general laws. In certain seasons, for example, 
a deficiency of water in any particular river may, in the first 
instance, prevent the jiarent fislies from ascending to deposit 
their spawn, when, by nature, they are prepared to do so; and 
the proper season for spawning may thus be delayed, or som&« 
times entirely lost. In other instances, obstacles, either natural 
or artificial, may opjiose the ascent V) the spawning grounds; 
and the female be constrained, as she somctlincs is, to discharge 
the ova in the deep water of rivers, or in the sea, where they are 
wholly lost. Even when she gains the upper parts of rivers, 
some time may elapse before she finds a suitable place to depo- 
sit the spawn, or a male to impregnate the ova : or the bed, in 
which the impregnated ova may have been duly deposited, may 
not retain a suitable rjuantity of water: or the water itself may 
become contaminated, and not furnished with air fitted to carry 
on the evolution of the ova: or, tJu'iigh the water and air be 
ihily supplied, a difiereiico of temperature, arising from season, 
from elevation above the sea, or from the prevalence of winds, 
niay check the progress of dev elopement, and proporlionably re- 
tard, in particular rivers and situattons, the a])pearancc of the 
young fry, or even prevent it altogether. Even when the evo- 
lution of the ova may have been accomplished in due time and 
manner, the want of* water in rivers, during very dry seasons, 
may retard their descent to the sea until a later period than 
usual, or somelimes altogether prevent it. 

Making, however, all due allowance for these varying cu*- 
cumstances and their corresponding results, there seein to be 
rivers in which the breeding period of the salmon is uni- 
formly earlier than in others. Thus, says Mr Little, the rivers 
Annan, Esk and Nith, do not aflbrd salmon in perfection until 
a full month after the Dee, which is adjacent to them ; and the 
salmon caught in the Dee are in bad condition nearly a month 
sooner than in the other rivers ; they are full bellied, and in 
worse condition. So, likewise, the salmon taken in the river 
Shannon in Ireland, are in greatest perfection in February, 
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March and April ; and the fishing there is nearly over by the 
middle of May *. A similar remark is applicable to the Lee, 
and other rivers in Ireland ; to the Eden, Severn, and some 
others in England ; and to the Ness and 'i'hurso in Scotland. 
This may probably arise from these rivers possessing a higher 
mean temperature at the season alluded to, the direct operation 
of lieat, in accelerating the develo[)ement of the reproductive or- 
gans being not less marked and striking in the animal, than it is 
in the vegetable kingdom. 

Section 3. — Of the Migratims of the Salmon hetwixt the 
Rivers, and the Sea. 

We have seen, that the brood of the salmon, after a short re- 
sidence in the sea, return to rivers greatly increased in size. 
Many practical fishers, those especially connected with river 
fisheries, contend, that not only the young brood, but the older 
salmon, always make efi'orts to revisit their native rivers. That 
many do so is proved by the fitets already stated, of salmon, 
which, having been marked on going down to the sea, have been 
aftcrAvards retaken in the same river, and identified : But it is 
equally certain, that numbers of fish, thus previously marked, 
have never been re\akon in their native rivers, but sometimes in 
another that adjoins it ; and when we consider, says Dr Flem- 
ing, the numerous foes which unceasingly persecute the salmon 
during its abode in tlie sea, which must necessarily mix the fa- 
milies or tribes belonging ti>' difterent estuaries and rivers, it 
seems difficult to conceive, bow, after such intermixture, the 
breeds of different rivers could again separate and collect into 
their original groups The assertion made by several expe- 
rienced witnesses, that they can discriminate the salmon of dif- 
ferent rivers by original peculiarities of form, may be met by 
that of others, equally experienced, Mr Ilalliday for example, 
who denies that any such distinction is prtujticable. That sal- 
mon, however, do frequently differ considerably in point of form 
from one another I have rcpealcyiy witnessed, says Dr Flem- 
ing, by looking at the fish taken at the same place by the same 
net, and collected together in a boat ; but these variations are 
not greater than in other species of animals, subject to variations 
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in the place of their residence, and in the quantities and. quali- 
ties of their food 

The migration of the salmon from the sea to the river, and 
back again from the river to the sea, would seem, in certain ri- 
vers, to take place at short intervals, through every period of 
the year. During all the spring and summer months, says Mr 
Little, salmon continue to visit the rivers from the sea. When 
they thus enter the river early, they would soon go back if they 
were not killed. After being some little time in the river, they 
would naturally return to the sea as soon as there was a little 
flood. He has known them takcn» in the river Amian^vhen 
thus going down again to the sea ‘I*; — a fact confirmed by Mr 
Halliday, in the most distinct terms. He fished the river An- 
nan for several years ; and states, that there is one ])ool in par- 
ticular in that river, Avhich ho had often fished, (juitc clean before 
rain came on ; yet, whenever the rain did come, he continued 
fishing till the water rose so high as to stop the operation ; and 
all the time he caught salmon coming down the river, some ol' 
them much exhausted, and (piite changed in colour, as if they 
had been hung in a smoky ehinni. and others very red in the 
skin. He has taken more than a hundred fish, in one night, in 
that [lool, after the rain had commenced, hltliough it had been 
fished clean immediately before 

Hut, though the disposition in sJllmon to enter rivers, at short 
intervals, may be universally llic same under similar circum- 
stances ; yet the fact, that they dVe found in different rivers, at 
different times, seems to point to scane diflereitces in the circum- 
stances and conditions of those rivers, which counteract these 
natural dispositions. Thus, in the rivers Nc'ss and '^rhurso in 
Scotland ; in the Severn, the Eden, and others in England ; and 
in the Shannon and Lee in Ireland, the months of December, 
January, and particularly February, are declared, by various 
witnesses, to be the best times in which salmon arc taken in 
those rivers, both in regard to the quantity and (quality of the 
fish ; and some of these rivers begin to fall off* after this period, 
and, towards April and May, yield few or no fish. Other rivers 
again, as the Tay and the Tweed, do not yield fish so soon as 
the former, hut continue to afibrd them, in a marketable coiuli- 
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tioii, till September ; and otherH arc said not to repay the ex- 
pence of fishing tliem till March, or even April, and to yield 
the best fish in May and June. 

This difference of time, in the appearance of the salmon in 
different rivers, cannot be ascribed to any difl'erence in geogra- 
phical jx)sition, as far as regards these islands 4 for the Ness, 
which is one of the earliest rivers in Britain, is situate in the 
highest latitude. It must therefore be sought for in some local 
circumstances and conditions, which more or less adapt particu- 
lar rivers to the taste and habits of the fish. Now, the Ness, 
we told, flows out of a lake of great depth, which never 
freezes. In the year ItSOT, Mr Alexander Eraser states, that, 
at Inverness, the temperature, for ten days, was from to 3(r, 
or more, below the freezing point ; yet this intense cold made 
no impression either on the river or the lake ; and clean fish, he 
adds, pass up the Ness every month in the year, except May 
and June It is probable, therefore, that the conipiiratively 
high temperature of the Ness, during the winter months, in- 
duces salmon to enter it at a time when they arc re[)clled from 
other rivers, which, either from their shallowness, or from re- 
ceiving large quantities of water produced by the melting ol' 
siu)w, arc reduced to a tem]>craturc unsuited to the economy 
and habits of the fish. It is well known, says Sir G. Macken- 
zie, that, while snow is ineltfng on the mountains, few fish go 
up rivers. Whether it be its coldness, or any other cause, that 
makes them dislike snow watef, I cannot tell ; but the fact has 
been noticed, and is consistent with niy own observation “f-. 

As these fishes seem thus to decline entering rivers when 
mucli reduced in temperature, so, at other seasons, they seem 
equally to avoid them when their temperature is too high. 
During^tlic summer season, the water, in many rivers, becomes 
so small, and gets so hot, that the salmon will not enter them, 
but linger inn:»n the coasts, and about the mouth of the river. 
In one very dry and warm season j when stake-nets were in use 
in the estuary of the Tay, the salmon, says Mr Halliday, did 
not even ap})roach the highest stakc'-net during the neap-tides ; 
but, when the spring-tides became high, the fish then came up 
to those nets, and were taken ; wdicn, again, these latter tides 
fell off, the nets on the lower parts of the frith caught a great 
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tloal more fish, which did net then float up so high as tho upper 
nets ♦. Many other witnesses give a similar testimony, as to 
the refusal of salmon to enter rivers when much heated. The 
temperature of the sea is probably that best suited to the econo- 
my of these animals ; and those rivers, therefore, which come 
nearest to that temperature, will probably be preferred by them ; 
and as the ordinary heat of fishes is very near to that of tlic 
medium in which they live, a temperature, either much above 
or below that of the sea, is, in all likelihood, unsuited to their 
nature. 

If, however, freshes and fl(X)ds t>ccur in any particula^^ river 
during the hot season, salmon then move up them, even many 
months l)cforc the spawning scas<m. Some of these may re- 
main in the upper parts of rivei’?;, if they find water sufficient 
to harbour and protect iheni, until that season arrives; but 
others, as we have seen, avail themselves of subsequent floods t<i 
revisit the sea, in which alone they may be said to thrive. It is 
not, liowcver, the freshes and floods in all rivers that induce 
salmon to enter them ; for sometimes the water brought down 
certain rivers, is impregnated witii matter disagreeable to the 
fish. The rivers Ness, Ewes, Shin, and Thurso, says Mr 
Stevenson, supply the earliest fish in Scotland : the Tweed and 
Tay also supply early fish, but not so early as the former rivers. 
Now, the four first rivers r.i e discliarged from the largest lakes 
in Scotland, and in these lakes the water is purified before it is 
sent down the rivers, in the winter and spring months. So like- 
wise the Tweed and Tay ruti principally tlirough clayey soils, 
and their waters, in spring floods, are not impri'gnatcd with 
matter disagreeable to tlie fish, fliit rivers which run through 
a mossy district, and discharge their waters into the sea, with- 
mit previous purification in large reservoirs or lakes^ as the 
Findhorn, Conon, Bcauly, Spey, and many others, — such rivers, 
when swollen by the melting snows in the spring months, are 
turbid and disagreeable to llip salmon until about the month of 
April, when they begin to discharge light spring rains, sweet, 
and comparatively free from the impiiritios of an earlier pcricKf 
It is then only, fie adds, that these latter rivers begin to yield 
fish, that is, not till the lakc-rivcrs arc licginning to fail ; indeed, 
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v^hen«lhe seasons of some of them have been terminated. From 
observations and facts which have come witliin his own know- 
ledge, the witness is convinced, that, if an account of the quan- 
tities of fisli taken at the various fisheries in Scotland, and the 
exact periods at which they arc taken, were obtanu;d, it would 
be found that ail tlic rivers discharged from lakes, produce 
fish at an early period of the year; whilst those discharged 
from a mossy country, do not produce fish until they commence 
to send down tlie sweet spring rains. When, therefore, it is 
supposed that salmon is in season at diilerent periods of the 
yeary in different rivers, the* supposition is so far correct: it does 
not, however, depend upon the state in AvJiich the /ish is at that 
period, but on the stale tlie river is in. Salmon are extremely 
nice, and only go into fresh water when it is exactly to their 
taste; and when the river is in a state to induce fish to enter 
it, they are gotten of much finer quality than at a period 
when they do not enter so readily In accordance with these 
views, anotlier respectable evidence, Mr Moir, states, that sal- 
mon will not enter fold water if they can avoid it; in proof of 
which, a case exactly in point, says he, occurs in this neighbour- 
hood. The hay of Nigg is ])erhaps the most [iroductive sen- 
fishcry on this coast (Aberdeen), yet, when the river Dee is dis- 
coloured by pent-bog water, that water is carried into the bay 
of Nigg bv the flowing of the tide : at such limes not a single 
salmon Avill enter it, and the fishing is frequently interrupted 
for several ilays together from 'this cause i*. 

In the inigralio’i'ts of salmon from tlie sea to the river in the 
winter and sjiring months, tlieir course through tlie estuary 
seems altogether different from that which they pursue in au- 
tumn. In tlie latter period, iin])clled by tlie instincL of propa- 
gation, |;licy pursue their route in the most direct way through 
tlie mid-channel, riisiiing up wiili the greatest eagerness, where 
there is water sidlicient to convey them, and braving all obstacles 
to tbeir ascent : in the fiirmcr, they roam over tlie banks of the 
estuary aiul of the mouths of rivers, borne up with the flowing 
tide as far as it will carry them, and often returning again to 
the sea with the ohh tide. It is indeed only when thus roaming 
f'ver the lianks that salmon are taken in the estuaries, ivhcrc 
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stake-nets are employed, these nets being made to extend upon* 
the coasts between high and low water-mark. That salmon 
move upwards and downwards with the tide, is testified by many 
witnesses, who have seen and intercepted them in their down- 
ward course : and, by the fact, that stake-nets are commonly 
provided with ebb as well as witli flood courts, on purpose to 
meet this disposition in the salmon, and do actually catch some- 
times as many fish in their downward as in their upward course. 
Hence, too, it is, that when, in autumn, salmon become full of 
spawn, and desert the coasts, betaking themselves more to the 
mid-channel, in order to ascend riv«*s, few are taken in §t?'k te- 
nets ; and, for the same reason, as the kelts or spawned fish 
descend, like the fry in the mid-channel, they are rarely, if ever, 
intercepted by the stake-nets. 

But why, it may be asked, do salmon thus visit the coasts of 
the sea and of the cstmiries of rivers, linger upon them, and 
seem indifferent about entering rivers, unless they are, in all re- 
spects, suited to their taste? 'Vo this they are apparently im- 
pelled by the strength of the ap])etite, which, next to that of 
propagation, exerts the greatest loice over tJ\e movements of 
animals, viz. that of hunger. On the banks of estuaries, sal- 
mon, says Mr Halliday, find a great dealofTood ; he has taken 
a great many salmon in the frith and estuaries with worms pass- 
inn; through them; such worms as ai^e to be seen on those banks*. 
During the fishing season of Mr Moir received all the 

salmon caught in the stake-nets st5t between tlie rivers Don and 
Ythaii; also the whole of the fish taken in tfrtj bay of Nigg ; 
those taken, likewise, at the bridge of Dee, and at nine other 
small fisheries in that river. As all these fish were cut up for 
the purpose of being preserved in a Iresh state, he had an op- 
portunity of examining their stomachs. In the stomachs of 
those taken in the upper river fisheries, he could never detect 
any kind of foiul ; whereas, those taken in the sea were fre- 
quently gorged wi.h I’ood, which was principally sand-eels 
{Amrnodytes tobianus of Ifin.) : The diflerent appearance of tlie 
fishes corresponded with tiiat of their stomachs, those taken 
from the river being softer and inferior to those got from the 
Whence he concludes, tlial salmon Ircquent the flat sands 

llei'ort^I. p. (il. 


sea. 
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«>bctwc6n the Don and Ythan^ for the purpose of feeding ; and, 
for the same reai5on, he adds, they frequent the coasts at Mussel- 
burgh and Aborlady, which abound with sand-eels, and are suc- 
cessful stations for the stake-net, though the one place is thirty, 
and the other forty, miles from a spawning river 

That salmon do obtain the chief part of their food during 
their residence in salt water, seems certain from the fact, attest- 
ed by various persons, that they are in greatest perfection when 
taken out of the sea, or very shortly thereafter ; and that they 
fall off* in condition in proportion to their abode in rivers. Sal- 
moa taken in the sea, says- Mr Halliday, are by far the richest 
and best ; they arc both weightier and fatter, and in firmer Con- 
dition. I1‘ detained in fresh water at any season, they become 
unsound, and if this happen during the warm weather of sum- 
mer, they are soon rendered unfit for f(K)d +. Tlie largest fish 
arc usually got at sca-fisheries, says Mr Stevenson, and the 
nearer they are got to the salt water the finer is their quality ; 
so much so, that any one versed in the state of salmon, would 
at once be able to pick out, from 500 head of fish, those that 
had been more than two or three days in the river As it 
thus a|)pears that the stomach of the sahiion is filled with food, 
and his condition the most perfect, while roaming over the coasts 
of the sea and the banks of estuaries ; and that he is found with 
an empty stomach, and in very inferior condition, after a short 
residence in fresh water, we readily see not only why he visits 
the coasts of the sea, but lingers upon them ; why, if he is in- 
duced to move iljiwwds with the tide, he again returns with it; 
and why, wlien he may have pushed up rivers during floods, 
he soon tries again to revisit the sea, where alone he is enabled 
to find proper and suflicient food to satisfy his hunger, and nde- 
cpiatcly^ support his growth. 

From the facts thus stated respecting the migrations of the 
salmon, at different pcHtxls of its life, it would seem that it can 
begin to live only in fresh water, {\nd that, in the earliest period 
of its existence, salt water is fatal to it ; that, at a period s<ime- 
what later, it descends rivers on its way to the sea, where it in- 
creases m})idly in size, and in two or three inonths returns again 
to the river. 

* Report II. p. 171. t Heporf I. 70 . :|: Ilcporl II. p. 122. 
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During the summer months, salmon from the sea proceed » 
sometimes high up those rivers, which are furnished with a due 
supply of water, either permanently, or during occasional floods ; 
and in subsequent floods they try again to return to the sea : at 
this time of the year, however, their migrations into rivers are 
often limited to the point to which the tide flows, and they re- 
turn again to the estuary and sea with the ebb-tide. 

In autumn, again, the male and female sahiion ascend to the 
shallow fords and sources of rivers to breed, remaining there 
during the winter months, the male, however, returning early 
in the following year, and the fetnalt!»iiot till March or A|^l. 

Beside the breeding-fish, ivhich desceml in the winter and 
early spring months, clean salmon from the sea arc constantly 
ascending and descending those rivers, which, by the quantity, 
quality, and temperature of their water, are fitted to receive 
them. 

With respect to the causes which influence these alternate 
migrations of salmon, it would appear that they move towards 
the sea chiefly in soarcli of the food found on its coasts, and 
on those of estuaries; whilst the chief impulse tlial urges their 
movement up I’ivers, is the ])ropagation of their kind, where 
alone the spawning process can be duly exercised. As to the 
cause of their seeking fresh water, when not urged by that im- 
pulse, we can offer no other i <.‘:isoii flian that of a sort of instinct^ 
whicli incites them to remove occasionally into fresh water, 
in w^hicli alone they were at fifst able to exist; whilst thu 
appetite for food calls them again back to ihe^Sea. Perhaps, if 
the- water of rivers were always in sufficient quantity, and per- 
fectly suited to the taste and economy of salmon, they would 
be moving backwards and forwards from tlie sea to the river, 
and from the river to the sea, at intervals more or less great ; 
arid, therefore, the different periods in which they ajqiear in 
different rivers, is owing to the differt^nt circumstaiices and con- 
ditions in which those rivers may lx?, rather than to any na- 
tural difference in the economy or habits of the fish. How far 
they move into the deep sea is not known, but that they roam 
over the coasts, at great distances from the mouths of rivers, is 
certain from the fact of tiicir being cajitiircd in such situations. 

• 3 
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Descripticm ^ Plate IIL ewhibUtng the Evolution qf‘ the Ova 

l^'Salmofn, 

Fig. 1 • The oyam of the natural size, after the embryo has l^ecome 
quick in it: at this stage^ the body of the embryo has a 
pinkish tingOi and the eyes are disproportionably large. 

Fig. 2. The*,eheU just burst, and the head of the embryo protruding. 

Fig. 3. State of the subject eight hours after it had burst the shell, at 
which time the pulsations of the heart arc very visible. 

Fig. 4. The shell just thrown oft^ with the tail drooping : before the 
shell bursts, the tail envelopes the yolk or bladder, which is 
seen attached to the body of the fish. The shell itself is 
transparent, and about one-third part of it is fractured by 
the fish in extricating itself. 

Fig. 5. The tail of the young fish has now become straight ; the mouth 
is distinot, and the lower jaw and pectoral fins^ which are 
quite traiispai^nt, are in '" motion, and keep time with the 
heart, whi^ beats from 60 to 65 times in a minute : At 
first, the body of the fish is colourless, with slight mai'ks of 
articulation of the bones, or of stripes on the skin ; the hag 
attached to the hsh is transparent, and is filled with a light 
amber-coloured albuminous fluid, with some drops of a clear 
rose-coloured oil in it. 

Fig. 6. Represents fig. 3. magnified. The bag beneath the belly is ex- 
tremely soft and yielding, and the shell is still seen bind- 
ing the young animal. 

Fig. 7. Represents fig. 5. magnified. The heart is placed before ihe 
pectoral fins, and under the throat,' and is connected with a 
large bloodvessel that runs along the front and boUom of 
the iiiiigj cas is more clearly seen in fig. 8. ^The bag, which 
was at first round, becomes, in a day or two after the fish 
leaves the shell, more and more elongated ; with a micro- 
* scope, the circulation may be seen. The blood flows from 
under the body of the fish, through vessels which ramify 
upon the sides of the bag, and from these it is collected, 
and continued into the large vessel before mentioned, which 
is connected the heart : from the heart the bloq^ ^ 
agmn thrown, with regular pulsations, into the i^sels of 
the head and throat, where it is seen to assume a decker hue, 
as well as to the other parts of the body : air, it is said, or 
some transparent fluid, i& s^en to circulate, in equal quan- 
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tity with the blood. The rays of the gills ai-e distinctl;^ 
seen, and the body of the young animal begins to assume a 
brownish colour. • 

Fig. 8. A sketch of fig. 5. magnified^ to shew more distinctly the cir- 
culation of the blood. 

We have no doubt of the general accuracy of these representations of 
the changes exhibited In the evolution of the ovum of the salmon. But the 
reader will bear in mind that they are not made by an anatomic, and cannot 
therefore be exx)ectcd to present that minuteness of observation, and extent 
of description, into which one familiar with such subjects ^ould have entered. 


On the Temperature of the Interior of the Earth. ByTW. L. 

CoRDiER, Member of the Royal Academy of Sciences, and 

Professor of Geology in the Garden of Plants *. 

The supposition of a central fire is extremely ancient. It is 
perhaps coeval with the first dawnings of civilization, and has 
furnished a basis to some of the fables in which the infancy of 
the human race has been cradled, traces of it being found in the 
mythology of almost all nations. It originated from the very 
imperfect observation of certain natural phenomena, too obvious 
to have at any time escaped the notice of thQ vulgar. Confound- 
ed for ages amidst vague and conjectural notions, which con- 
stituted nearly all the physics of the ancients and of the middle 
ages, this hypothesis only began to assume some consistency, af- 
ter the discovery of the laws of the planetary system. Descartes, 
Halley, Leibnitz, Mairan,{Bufron especially, and several other phi- 
losophers of modem times, adopted it, resting chiefly upon consi- 
derations deduced from^ the figure of the earth, from certain 
astronomical phenomena, from the mobility of the subterranean 
principle which produces magnetic action, from the comparison 
of the temperature^of the surface with those observechat small 
depths, and from various experiments on the cooling of incan- 
descent bodies. 

The inferences derived from these sources not constituting a 
body of demonstration suflSciently direct to carry conviction with 
it, many learned men who were contemporary with those men- 
tioned, remained undecided, while others supported the old opi- 
nion, which attributed to the earth no other heat than what it 

* Read to the Academy of Sciences 4th June 1827. 
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may raecive from the solar rays. The latter opinion at length 
lieeame the prevailing ope. It owed its success in a great mea- 
sure to the influence of the celebrated geological system pro- 
duced about the middle of the last century, of which Pallas, 
Saussure and Werner were the principal promoters, and which 
for a long time met with no opposition. This system supposes 
that the original fluidity of the globe took place through the 
medium of water, that the whole mass was consolidated, stratum 
ailter stratum, from the oeritrc to the circumference, by atiueous 
crystallization ; and that the volcanic phenomena are mere local 
effects. 

Thu opinion on this subject has undergone a great change 
within these few years. This change, which has been extremely 
slow in its progress, so great were existing prejudices, commen- 
ced at the end of the last century. It is to be chiefly attributed 
to the following circumstances : Important discoveries have been 
made in geology ; the relative position of the materials compos- 
ing the oldest formations of the crust of the globe, has been found 
to be different from what had been formerly asserted ; it has 
been proved that the volcanic agents reside under the primitive 
rocks ; the true nature of lavas, and their identity in all parts of 
the earth, have been discovered ; the analogy of a multitude of 
strata of all ages to lavas has been demonstrated ; the facility 
with which all these originally fluid and incandescent matters 
have crystallized by mere cooling, has been proved and under- 
stood ; and the theory of aqupous crystallizations has become 
perplexed. On the other hand, accurate and numerous facts 
relating to the motion of radiant heat, and of the heat which is 
propagated in bcnlies from one molecule to another, have been 
made known by satisfactory experiments. These ftets have been 
connected by mathematical theories of the most general nature. 
Ingcniofis observations have placed beyond" doubt the continual 
radiation of the superficial heat of the earth into celestial space. 
The ideas which have been long entertained in regard to the 
inconsiderable depths to which thd horary, daily, monthly and 
annual variations of temperature reach in the soil or strata of 
different countries, and the level at which a fixed temperature 
commences, have been carefully verified. Lastly, new experi- 
ments have been undertaken regaining the temperature of deep 
places accessible to gs, fuid that of the waters coming from them. 
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The resuke liave 1)een compared with one anotlier, and with the. 
mean temperatures of the surface, and the important conclusion 
has been drawn, that, proceeding from the level at which the 
fixed temperature commences in the soil of each country, the 
heat increases rapidly as the depth advances, and this in a quan- 
tity which has been valued at 1° centig. for every thirty or forty 
metres 

These remarkable facts, considered partially by some, and 
grouped in various ways by others, have carried with them all 
who had a predilection for the hypothesis of central heat. The 
common conclusion is, that the earth possesses in its interior a 
temperature, incomparably more elevated than the compound 
temperature which Is observ ed at the surface ; and oven accord- 
ing to some, that beyond a certain depth, there probably exist 
an incandescence and a fluidity, whose origin has been coeval 
with the commencement of things. 

La Grange and Dolomicu were the first who revived tlic 
hypothesis of central heat. Hutton and his able commentator 
Playfair, must also be mentioned, notwithstanding the obscurity 
in which they involved their opinion, and the errors into which 
they fell when employing this principle in the support of geolo- 
gy. More lately, this great question has b«cn investigated by 
the illustrious geometrician whose loss the sciences liave to d&. 
plorc, M. de La Place, and beforci him, by Mr. Fourier, who 
was naturally led into the subject by his memorable researches 
regarding the general theory of hefit. Other authorities would 
not be wanting, were it possible to make mention here of the 
many learned men, especially in England, who, during the last 
twenty years, have successively adopted the same opinion. < 

Thus the hypothesis of subterranean heat now presents itself, 
supported by a mass of authorities and facts which no longer 
permits us to view it as a creature of the imagination. In the 
state in which the subject now stands, this hypothesis seems 
to merit the particular attention of the learned world. If the 
proofs adduced in its favour aT*e insufficient, recourse must be 
had to new observations ; if they suffice, we must hasten to a- 
dopt the principle, determine its characters, develope its conse- 
quences, and if it be possible elicit its applications, 

* Metre w 3 fcet and 3..371 inches English, or 30..S71 inches. 
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If we examine the data of this great problem, it is easy to 
see that only one of them might lead to uncertain results.. Tliis 
datum, which is at the same time the most direct and the most 
decisive, is that which is grounded on the experiments from 
which it has been inferred that the temperature of the earth 
augments progressively from the surface toward the centre. It 
may be asked, if these experiments are accurate, if they have 
been suitably discussed, if they are sufficient, and if the infe- 
rences that have been drawn from them leave nothing to be de- 
sired ? 

I have thought that it would be useful to settle these doubts, 
and this for the interest <)f science in general, more than for that 
of an opinion which I have myself cherished for a very long time, 
and to which I have already paid the tribute of my researches 
in other points of view. Such is therefore the principal object 
of the memoir, which I have now the honour of communicating 
to the Society, 

M. Cordier then proceeds to a very interesting examination of 
the various experiments on subterranean temperature, hitherto 
published, in which he discusses all that is known in regard, 

To the temperature of the water, whether running or standing, 
met with in mines ; To the temperature of the air ia the 

shafts, galleries, and levels of mines ; and, Sdly^ To the tempe- 
rature of the air in caves, a*? in those for instance under the Ob- 
servatory at Paris. From these details he draws the following 
conclusions : — 1, If we exce])t a certain number of observations, 
as not sufficiently satisi'actory, all the others announce, in a more 
or less positive manner, that there exists a remarkable increase 
of temperature, proceeding from the surface of the earth towards 
the interior. 2, The results obtained at the Observatory at 
Paris, are the only ones from which a numerical expression of 
the law, which this increase follows, may be deduced with cer- 
tainty. This expression carries to twenty-eight metres, the 
depth wdiich corresponds to the increase of 1° of subterranean 
heat. It results from this, that,* at the depth of 2,503 metres 
under Paris, we would reach a temperature of 21 2° of Fahren- 
heit’s scale, 3. A small number only of tlie other results fur- 
nish numerical expressions, sufficiently near the law in question 
to be admitted. These (*xpre-ssions vary from 57 to 13 metres, 
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for 1° of increase ; their mean announces in general a more ra- 
pid increase than that hitlierto admitted. 4. Lastly, in group- 
ing by countries all the admissible • results, I am led to a new 
and important idea, which is, that the differences between the 
results collected in the same place, do not depend solely upon 
the imperfect nature of the experiments, but also upon a certain 
irregularity in the distribution of the subterranean hcat^ in dif- 
ferent countries. 

In the second part ol* the memoir, M. Cordici* gives a detailed 
account of his own experiments on subterranean temperature, 
made in coal-mines in France. These Avere conducted Avitli 
great care, and are a))})arently the most accurate hitherto made. 
From these experiments, and those enumerated in the first part 
of the memoir, he draws the following conclusions : — 

1. Our experiments fully confirm the existence of a subterra- 
nean heat, which is peculiar to the terrestrial globe, does not de- 
pend on the solar rays, and increases rapidly with the depth. 
2. The increase of the subterranean heat does not follow the 
same law over the whole earth ; it may be twice or three times 
as much in one country as in another. J3. These difierenccs are 
not in constant relation, either Avith the latitudes or longitudes, 
4. Lastly, The increase is certainly more rapid than has been 
^>upposcd ; it may go so higli as a degree for every 15 or even 
IB metres, in certain countriJ ^ : pr»visorily the mean term can- 
not he fixed at less than 25 metres. These important con- 
clusions, M, Cordier remarks, fix. the bases, at the same lime 
modifying them considerably, according to Avjiich the matlie- 
matical theory of the dispersion of heat, in bodies of large di- 
mensions, may be applied to the earth. They are in harmony 
with the inferences derived from phenomena, of so very difl 
fereiit a nature, which have long afforded evidence of the inter- 
nal incandescence of the earth. Brought into mutual Connec- 
tion, these different elements give rise to ncAV combinations, and 
to remarkable applications. In our opinion, there may be eli- 
cited from them numerous ind\ictions, calculated to throw light 
on the most obscure, and, at the siime time, the most essential 
parts of geology. The following are the principal of these in- 
ductions : 

JANUAllY MARCH 1828. 
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1. iVll the phenomena observed, being in accordance with the 
mathematical theory of heat, announce that the interior of the 
earth is furnished with a very elevated temperature, which i» 
peculiar to it, and which has belonged to it since the oripn of 
things ; and, on the other hand, the volume of the earth’s mass 
being infinitely greater than that of the mass of waters (about 
ten thousand times greater), it is very probable that the fluid- 
ity which the globe incontestibly possessed, before assuming its 
spheroidal form, was owing to heat. 

2. This heat was excessive, for that which may at present 
exist at tlie centre of the egrth, supposing a continued increase 
of 1 degree for every 25 metres of depth, would exceed 3500*^ 
of Wedgwood’s pyrometer (upwards of 250,000° centigr.) 

3. It must be admitted that the temperature of‘ 100° of Wedg- 

wood’s pyrometer, — temperature capable of melting all the 
lavas, and a great part of the other known rocks, exists at a 
tlepth which is very small, compared with the diameter of the 
earth ; and, for example, from my experiments, that this depth 
is less than 65 leagues, of 5000 metres, at Carmeaux, 30 leagues 
at Littry, and 23 leagues at Decise, numbers which correspond 
to and of the mean radius of the earth. 

4. There is, therefore, every reason to believe, that the inter- 
nal mass of the globe is still possessed of its original fluidity, 
and that the earth is a cooled star, which has been extinguished 
only at its surface, as Descartes and Leibnitz thought. 

5. If there bo considered, on the one band, the extent which 
Dolomicu’s observations on the seals of volcanic foci*, and 
our own experiments on the composition of lavas, have given to 
volcanic phenomena f , and, on the other, the great fusibility of 
the matters which all the volcanoes of the globe at present throw 
up, or even of those which they ejected long ago ; it must be 
inferred that the internal fluidity commences, at least in many 
points, at a depth much less than that at which the temperature 
of 100 degrees of Wedgwood’s pyrometer. 

/ 

• Dolomieu, Rapport sur ses Voyages in 1707* Journal des Mines, t. vii. 
p. 385. 

Reclierches sur DifFerens Produits Volcaniques. Journal des Mines, 
t. xxi, p. 24^. and t. xxiii. p. 55.p-«Memoire sur la Composition des Laves de 
^ous 1 l*s Ages. Journ. tic Phys. t. Ixxxiii* p. 135. 
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G. The crust of the earth, not including the superficiaV and* 
incomplete pellicle, which is named secondary, being formed 
by refrigeration, it follows that consolidation has taken place 
from without InWards, and consequently that the layers of the 
original rocks nearest the surface are the oldest. In other terms, 
the primordial formations are so much the more recent, the 
deeper the level at which they occur, which is just the reverse of 
what has hitherto been admitted in geology. ^ 

7. M. Fourier, on considering the distribution of subterranean 
heat at the depths which are accessible, the temperature of the 
poles, and the existence of radiation mward ti»c celestial 5y;jaccs, 
has demonstrated that the earth continues to cool This cool- 
ing is insensible at the surface only, because the loss of heat there 
is continually comj)cnsated by the effect of a propagation, which 
tmiformly proceeds from without inwards, a compensation which 
is nearly perfect, which continually approaches the state of equi- 
librium, and which experiment and theory perfectly explain. 
The loss of heat has therefore no influence but at great depths, 
whence there results, that the crust of the globe daily continues 
to increase internally by new solid layers. Thus, the formation 
of the primordial strata has not yet ceased ; nor will it cease 
until after an immense period of time, that iS to say, when the 
cooling shall have attained its limit. 

8. If the crust of the earth has llben formed in the manner 

in which we sii])pose it, the primordial strata with which we 
are acquainted ought to be disposed nearly in the order of their 
fusibility; I say nearly, for some influence must be attributed to 
the rapid action with which the cooling must have been carried 
on at the commencement of things, and that of (Chemical affini- 
ties operating upon such large masses. Now, the magnesian, 
calcareous and quartzose strata, are in fact the nearest to the sur- 
face. * 

9. According to what has been stated above, the mean thick- 
ness of the crust of the earth probably does not exceed twenty 
leagues of 5000 metres each. I ^uld even say, that, according to 

• General licmarks on the Temperatures of the Globe and Planetary Spa- 
ces, by M. Fourier; Annalcs de Chimic et dc Physiiiuc, t. xxvh*. 1824, 
p. 138.; and llcsum6 theorique des 'Proprietes de la Gialeur rayon nante, by 
Ihe same, same volume, p. 275. 
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several geological data, not yet interpreted, and of wTiicIi I 
shall speak on another occasion, it is probable that the thickness 
is still smaller. Keeping to the above result, this mean thick- 
ness would not lie equivalent to the sixty-third part of the mean 
radius of the earth. It would only be the four hundredth part 
of the developed length of a meridian. 

10. The thickness of the crust of the earth is probably very 
unequal. This great inequality appeal’s to us to be announced 
by the Inequality of the increase of the subterranean tempera^ 
tiirc in different countries. Tlie different conducting powers of 
the s^^ata cannot of theniselves account for the phenomenon. 
Many geological data lead us equally to presume, that the thick- 
ness of the earth’s crust is very variable. 

11. The heat which the soil of each place continually disen- 
gages, being the fundamental element of the climate which is 
established there, and, according to our ideas, the quantities of 
this disengaged heat not occurring in a constant relation in diffe- 
rent countries, it is now understood why countries, situated in the 
same latitude, have, other circumstances being the same, diffe- 
rent climates, and how Mairan, Lambert, Mayer, and other 
philosophers, have erred in attempting to represent by formula? 
the gradation, supposed by them to be regular, which the mean 
superficial temperature follows from the equator to the poles. 
There is thus also a new cause added to those which occasion 
the singular inflexions which the isothermal lines present. 

12. Whatever be the nature of the astronomical forces or 
events which hdve formerly disturbed the stability of the conti- 
nents, and occasioned the general state of dislocation and over- 
turning which the structure of the earth’s crust exhibits, it is 
easy to conceive that all the parts of this crust floating, if we 
may so express ourselves, around a perfectly fluid sphere, and 
being moreover infinitely subdivided, in consequence of stratifi- 
cation, and especially from the innumerable contractions which 
refrigeration has produced in each stratum, may have been dis- 
located and overturned in the banner in which we see them. 
These effects are incapable of being explained by the generally 
received opinion, that the superficial strata were the last conso- 
lidated, and that the globe is solid.to the centre. 

13. In considering the probable fluidity of the central mass. 
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the phenomena of earthquakes, the thinness of the consolulatet^ 
crust, and especially the innumerable solutions of continuity, 
by which it is broken up, and which result from stratification, 
the contraction arising from progressive cooling, or from the 
overturnings that have taken place, we long ago conceived it 
probable that this crust possesses a certain flexibility. We de- 
veloped the elements of this singular property in a memoir 
read to the academy in 1816, and which had the disadvantage 
of being presented at a period when pcople‘’s \ninds were not 
sufficiently prepared for attending to researches of this nature. 
Now, this property is at the present moment more probable than 
ever. It is further conceived, from the fluidity which is to be at- 
tributed to the central matters that serve as a support to the 
crust, that the flexibility in question may be put into action with- 
out its being possible for us to perceive it. In fact, to produce 
a change of figure in the spheroid capable of raising the equator 
a metre, by proportionally shortening the earth’s axis, it would be 
sufficient, in as far as concerns the plane of the equator, that 
each of the innumerable solutions of continuity wdiich intersect 
the consolidated crust, and which I shall suppose to be five me- 
tres from each other at an average, should be subjected to a se- 
paration equal to the 1276th part of a millimetre, a quantity 
which is excessively small. 

14*. The pn)bable flexibility of tRe earth’s crust is sup|X)rted by 
two principal causes, the one general and constant, the other local 
and transitory. The latter cause, during the last thirty years, has 
not spared any country. Sometimes it has shaken, almost at the 
same time, the twentieth partof the surface of our continents, or it 
lias made the soil undulate in directions equal to the sixtieth or 
seventieth portion of a meridian ; I speak of earthquakes. Since 
the commencement of authentic history, there have been rec- 
koned upwards of six hundred, whose violence or extent have 
rendered them memorable. The second cause depends upon 
the circumstance, that the permanent diminution of the earth’s 
heat no longer produces any ^nsiblc contraction in the subterra- 
nean regions in the vicinity c/ the surface, while it continues its 
effects in the deeper parts, wfliether for augmenting the sciiara- 
tion of the masses which /lavc experienced the first effects of 
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contraction, or for occasioning new solutions of continuity in 
these masses. Let it be added, that the slow formation of new 
solid strata in the interior, must be conformable to the ffcneral 
rule, in virtue of wl\ich substances in the fluid state experience 
a great diminution of volume in passing to the solid state. 

15. The least flexible regions of the earth’s crust are neces- 
sarily those near the surface, for the transverse solutions of con- 
tinuity which they contain, have long since attained and lost their 
maximum of separation. It is evident that the central forces 
tend to bring nearer to each other the elementary masses of the 
superficial regions, in proy>ortion as the cooling contracts more 
and more the volume of all the internal parts of the globe. 
This approximation would act in a uniform manner, if the strata 
of the consolidated crust were concentric, and if all the transverse 
solutions of continuity were directed in planes perpendicular to 
the surface ; but this is not the case. The shattered state of the 
primordial crust is such, that, considering it in the great scale, lean 
only define it as a heap of fragments pressed against each other, 
and of which the strata are always very much inclined or vertical. 
Since the establishment of this state, the obliquity of an innumera- 
ble quantity of solutions of continuity, of which some have an im- 
mense extent, forms an obstacle to the establishment in all points 
of an approximation of the elementary masses that might be uni- 
form and proportionate to thecentral contractions. Changes of level 
of no great extent, but which may have affected great continen- 
tal surfaces, have been substituted for this approximation. Many 
geological facts agree with this hypothesis. It is to be presum- 
ed that this effect still subsists at the present day, although in 
an imperceptible manner. If the secular raising of the basin of 
the Baltic Is constant, it may be accounted for in this manner. 
The above hypothesis will also explain the change in the level 
of the Mediterranean, which we observed with Dolomicu on the 
shores of Egypt There is reason to think, according to our 
opinion, that at present this part of the African continent is un- 
dergoing a progressive lowering, i^hich may amount to two or 
three centimetres in a century. V 
16. M. do Laplace, estimating H^c astronomical observations 

• See my description of the ruins oi Sail<thc Tunis of the ancients), ii; 
the great work on Egyj)t 







. tJie Interior of the Earth. 28S 

made in the time of Hipparchus to be sufficiently accurate to af- 
ford evidence that the duration of the day has not diminished 
of a centesimal second for twenty centuries, thought that 
the contraction which is actually produced by the secular cool- 
ing of the globe, is not sufficiently 'great to increase the velocity 
of rotation in a sensible degree. This opinion gives us a useful 
limit of the actual effect of 4^he general refrigeration. 

17. But if the effects of contraction since the commence- 
ment of the cooling are considered, one cannot help admitting 
that it has exercised a certain influence in tlic above point of 
view. On tlic one hand, the duij^tion of the day has succes- 
sively diminished a small quantity ; and, on the other, fiie figure 
of the earth must have undergone a slight alteration, in conse- 
tpience of the acceleration of the velocity of rotation, provided 
the flexibility of the consolidated crust has been sufficient to per- 
mit the change of figure, which we admit as being the case. 
Thus at present the day is a little shorter, and the spheroid a 
little flatter toward the poles, than at the commencement of 
things. If these data are correct, it is evident that the two ef- 
fects continue. All that is to be done is to find a better means 
than that mentioned above for appreciating the feeble intensity ^ 
which is not impossible, as we shall presently see. 

18. Another consequence, not less probable, and not less cu- 
rious, to which we are led by tl^c hypothesis of central incan- 
descence and fluidity, is the following. However little the crust 
of the earth may be influenced Jiy the flexibility which, accord- 
ing to our ideas, must be attributed to it, ^it follows that the 
phenomenon of the tides is exercised, without its having been 
hitherto suspected, upon the terrestrial mass itself. This effect^ 
whicli, besides, must be excessively feeble, will not excite asto- 
nishment, when wc reflect that it certainly existed at the com- 
mencement of things, that Is to say, when the sur&cc of the 
globe possessed the perfect fluidity which is admitted in all the 
theories. It is easy to demonstrate that the greatest of these 
ancient land-tides could have been less tlian from four to 
five metres. 

19- As the secular refrii^ration of the earth is continually in- 
creasing the thickness of i^ crust, it may be asked If the incan- 
descent matter which is subjected to this action, passes entire- 
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into tlic solid stale ; or if it is decomposed, so as to furiiisli 
solid parts and gaseous parts. There is nothing improbable in 
the latter idea ; in fact, the consolidation of lavas daily presents 
a very striking example of the production of gas by refrigera- 
tion. If we admit this supposition, we can account for the ori- 
gin of the first matter of earthquakes in a very natural manner. 
An excessive temperature keeps thi^ first matter in the gaseous 
state, notwithstanding the enormous pressure which it experien- 
ces at these great depths. The capricious nature of tlic pheno- 
mena of earthquakes would also be accounted for by the ex- 
treme inequality of the intprnal surface of the crust of the 
earth. 

20. The preceding data lead to an entirely new explanation 
of volcanic phenomena ; an explanation which will perhaps ap- 
pear more satisfactory, at least to the very small number of per- 
sons who have a just and complete idea of the elements of the 
(]uestion, than any that has hitherto been proposed. These 
phenomena appear to us a simple and natural result of the in- 
ternal refrigeration of the globe, a purely thermomctrical effect. 
The internal fluid mass is submitted to an increasing pressure, 
which is occasioned by two forces whose power is immense, al- 
though their cflects may be slow and not very perceptible. On 
the one hand, tiie solid crust contracts more and more in pro- 
]jortion as its temperature diminishes, and this contraction is ne- 
cessarily greater than that which the central mass experiences in 
the same time ; on the other h^nd, this same envelope, in con- 
sequence of the insensible acceleration of the rotatory motion, 
loses its internal capacity in proportion as it recedes more from 
the spherical form. The internal fluid matters are forced out- 
wards, under the form of lavas, by those habitual vents which 
arc named volcanoes, and with the circumstances which the pre- 
vious accwmulation of gaseous matters, which are naturally pro- 
duced in the interior, give to eruptions. This hypothesis needs 
not excite astonishment, for I can demonstrate its probability by 
a very simple calculation. / 

In 1803 I cubed in Tencriffc, ws nearly as it was possible, 
the matters ejected by the eriiptionsLof 1705 and 1798. I per- 
formed the same operation with regaW to the products of two 
eruptions still more perfectly isolated, wliich exist in the extinct 
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\olcanoes of the interior of France, vi/. (in 1806) those of- the 
volcano of Murol in Auvergne, and (in 1809) those of the vol- 
cano of Cherchemus, near Issarles at Mezin. I found the vo- 
lume of the matters of each eruption much inferior to that of a 
cubic kilometre *. From these data, and others of a similar kind, 
which I have collected in various parts, I consider myself war- 
ranted to assume the volume of a cubic kilometre, as the ex- 
treme term of the product of eruptions considered in a general 
sen?e. Now, such a mass is almost nothing compared with the 
bulk of the globe. Spread over its surface, it would form a 
layer not more than one five-hundred ih part cf a millimetre in 
thickness -f-. In exact terms, if we suppose the crust of the earth 
to have a mean thickness of twenty leagues of 5000 metres, a con- 
traction capable of shortening the niean radius of the central 
mass ligTfth of a millimetre, would be sufficient to produce the 
mattA* of an eruption. 

Proceeding on these data, if wc suppose that contraction alone 
produces the phenomenon, and that over the whole earth there 
take place five eruptions annually, we find that the difference 
between the contract’on of the consolidated crust and that of the 
internal mass, only shortens the radius of that mass one millime- 
tre in a century. If there be only two eruptions yearly, it takes 
two centuries and a-half to produce the same shortening. We 
see, that, in all cases, an excessively* small action is sufficient to 
produce the phenomena. 

It will be remarked, that this action, if it be real, is necessa- 
rily in connection with the total contraction whuJi the globe ex- 
periences from the effect of secular cooling. It furnishes a 
basis for calculating the very slight influence which this total 
contraction exercises in accelerating the velocity of rotation. 

Nothing less than the enormous power, which I have pointed 
out, could suffice to raise the lavas. In the particular (ftise in 
which they would come exactly from a depth of twenty leagues 
it is easy to prove, from their mean specific gravity, that they 
would be pressed by a force equivalent to that of alK)Ut 38,000 
atmospheres. It is, besides, will known, that they flow almost 
always after the eruption of the,gaseous matters, which may very 
easily be conceived, according to my theory. 

• Tlic* Kilometre is 30371,00000 ciibie Kiifrlish inches. 

t The Millimetre is .03937 English cubic inches. 
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X This is not the place fur developing the purely thermometri- 
cal hypothesis which I pro|)ose for explaining volcanic pheno- 
mena, and shewing with ‘what success it may be applied to all 
the details of these phenomena. I shall content myself with re- 
marking, that it accounts for the identity of circumstances by 
which the manifestation of volcanic action, in all parts of the 
world, is characterised, for the prodigious reduction which the 
number of volcanoes has undergone since the commencement of 
things, for the diminution that has been effected in the quantity 
of matters ejected at each eruption, for the nearly similar com- 
position of the products lof each geological epoch, and for the 
small differences that exist between the lavas which belong 
different epochs. Lastly, in this hypothesis, the most usual di- 
rections of earthquakes announce the thinnest zones of the cartlfs 
crust ; and the volcanic centres, as well ancient as modern, con- 
stitute, at the same time, the points at which this crust has the 
least Uiickness, and presents the smallest resistance. 

In the above I have not calculated upon the gaseous matters 
which each eruption produces, because, supfX)sing tliem reduced 
to the state of liquidity which they originally had in the mixture 
from which they have been disengaged, their volume would be 
very inconsiderable, and because the mean of one cubic kilo- 
metre, whicli I have adopted, is much above the real mean. 

21 . The greater j3art of the substances contained in mineral 
and thermal waters being analogous to those wlfich arc exhaled by 
craters during and after eruptions, and by currents of lava when 
they crystallizQ, as well as by solfaterras, it must be supposeil 
that they come from a common reservoir. Their emission occa- 
sions continual losses to tlie internal gaseous charge. These 
losses, which, however, are incessantly repaired by new subter- 
raneous products, take place in virtue of an cx|3ansive power, 
wbich*is immense, and through a succession of extremely narrow 
fissures. The water is furnished by the superficial causes which 
feed common springs. The alteration of certain parts of the 
canals, especially near the si^ace, may sometimes occasion 
the substitution of certain principles by others. In this system 
of explanation, it is easy to cMiceive the permanence of the 
springs, their nearly invariable t\inpcrature, and the singular 
nature of their principles. Seyeral phenomena appear to me to 
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prove that they were much more numerous at periods antcce* 
dent to the present geological epoch. This circumstance is ex- 
plained by the greater thinness of the earth’s crust at that time, 
and the more rajiid progress of refrigeration. ■ 

22. If we judge by the appearance of lava, the fluidity of 
tlie incandescent matter which constitutes the interior of the 
earth is very great, and its density in the regions, situated at a 
distance from the centre, (for example, at a distance equal to 
J gth of the radius,) is mucli inferior to the mean density of the 
v^hole globe. These two data are not in opposition to the in- 
fluence which must be accorded to the enormous and increasing 
pressure which is due to the action of the central forces. It is 
to be observed, in the first place, tliat fluids can be very little 
compressed, that their compressibility in this case must have a 
limit, and that its effects may be balanced by excessive heat. 
Moreover, the present lavas have, after their consolidation, a 
mean specific weight, greater than that of the primordial rocks 
taken together ; from which it may be concluded, independently 
of’ every other consideration, that the density of the central mat- 
ters depends mucli more upon their nature than upon pressure ; 
they have been originally placed in the order of their specific 
gravities. The existence of gold and platiha proves that sub- 
stances having, from their nature.^ an extreme density, may oc- 
cur at the centre of the earth. * 

23. The preceding statement shews, tliat there is some proba- 
bility in the hypothesis of Halley,* who attributed the magnetic 
actions to the existence of a mass composed in a great nieasiu’c 
of metallic iron, of irregular form, and possessing a particular 
revolving motion, situated at the centre of the earth. Twti* 
kinds of phenomena, of which Halley liaxl no knowledge, add to 
this probability. On the one hand, the rotation of the ring of 
Saturn round that planet may be brought forward as fuAishiug 
a sort of analogy ; and, on the other, the nature of the stones 
that have fallen from the sky, and the existence of meteoric iron, 
prove that iron in the metallic state, and alloyed with nickel, 
may enter abundantly into lly composition of the planetary 
masses. 

24. If Halley’s hypothesis 1 k' admissible, it furnishes the li- 
mit of the internal temperature of the earth. This limit is 
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that of the resistance which forged iron, subjected to an enor- 
mous pressure, is capable of opposing to fusion. We might be 
inclined to reduce tlie temperature, on considering that Newton’s 
experiments, confirmed by those of Mr Barlow, have proved that 
iron, raised to a white heat, loses its magnetic virtue,. But, on 
the other hand, it must not be lost sight of, that an excessive 
pressure of the metal should probably protract in a great degree 
the term at which the magnetic virtue is thus destroyed. 

25. Lastly, According to the same hypothesis, there would 
be reason for making inquiries res})ecting various extremely 
slight, secular, and not hitherto perceived, effects, w'hich the 
different positions, and the irregular form of an internal solid 
mass, possessed of a peculiar motion, and composed in part of 
metallic iron, might occasion. Thus, for example, we might 
be led to doubt the perfect and absolute invariability which has 
hitherto been attributed to the direction of the plummet in each 
place ; and this doubt would apply to countries distant from 
the zones ^vithout declination, and from the magnetic equator. 

Such are the principal inferences at which we arrive, on intro- 
ducing the hypothesisof central heat and fluidity, amidst the most 
important questions of geology. It would he easy to extend these 
inferences, and, for example, to explain, in an equally satisfactory 
manner, the formation of the unstratified primordial rocks, that of 
the transition rocks, of veins, and of the gypseous, sulphureous, 
saline, calcareous and magnesian strata of the secondary series. 
The fecundity of applications is remarkable, and adds to the pro- 
bability of the principle. The case is different with the Neptunian 
system, which so long j)revai]cd, and which represents tlie globe 
as a cold inert mass, solid to the centre, and formed from with- 
in outwards by aqueous depositions. This system has proved 
a sterile one, and none of its applications are now able to stand a 
serious* examination. It reduces itself to narrow limits, to the 
explanations of those superficial strata, formed of consolidated 
sedimentary matters, of agglomerated debris and organic re- 
mains, which constitute almost the whole of the excessively 
thin envelope, named secondary Had not the authority of 
tlic naturalists who brought this^ system into credit, given a 
bias in its favour, it is evident that, at its commencement, it 
w^oLild have been made to undergo a very simple trial, from 
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which it could not have escaped, namely, the comparison of tin; 
masses of water and of earthy and metallic matters, m hich en- 
ter into the composition of the glofie. It is easy to shew that 
the weight of the mass of water does not exceed the fifty-thou- 
sandth part of the weight of the whole globe. Now, with what- 
ever solvent this mass has Ik^mi quickened, it is inadmissible 
that one kilogramme of water could ever have dissolved 50,000 
kilogrammes of earthy and metallic matters. 

We may be permitted again to remark, that it is not the spi- 
I’it of system by which we are now led to the idea of central fire ; 
it is in spite of such a spirit, and in opposition to many prejudices. 
This return to a former opinion is occasioned by an accurate and 
profound examination of phenomena ol’ very different c)rders. 

It cannot be believed that by mere chance natural philosophy, 
astronomy, and geology have arrived at the same point, after fol- 
lowing such different paths. We may therefore affirm, without 
fear of being considered hasty, that the hypothesis wliich is 
c(|ually a desideratum in all these sciences, seems already to pre- 
sent the characters of a real and fundamental principle; and every 
thing seems to predict, that it will have as powerful an influence 
upon the progress of the theory ol‘ the earth, as that which the 
great principle of gravitation lias exercised upon the theory of 
the motion of the celestial l3odies. 

From the present state of this discussion, it would seem that 
the Academy ought no longer to remain neutral on so important 
a question. Perhaps it may now be time to carry into effect 
a measure proposed at the silting of the -28th November 
1825, on the recommendation of M. de La Place Perhaps, 
also, it would be proper to direct the attention of scientific meiirj^ 
in general, to the subject, by offering prizes for the successful 
discussion of some of the elements of this great question. 

The determination of the figure of the earth has occupied the 
Academy for upwards of a century ; the investigation of the prin- 

■ The measure in question was the naming a commission of six members 
(MM^de la Place, Arugo, Poisson, Thenard, Gay Lussac, and Pulong), who 
were directed to make out a prograiVime of experiments to be performed, that 
the Academy might be enabled to determine, by correct experiments, Irf, The 
state of the earth’s magnetism; 2%, The pressure and composition of the at- 
mosphere ; 3%, The heat of the globe at dificrent dei)tbs. 
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ciple «wliicli presides over the structure of the globe, and which 
regulates all the phenomena depending u}3on it, is not less wor- 
thy of its efforts, or beneath the talents and resources which it 
lias at its command. The object is certainly one of the most 
elevated to which the human mind can aspire ; its attainment 
would, moreover, be of the highest importance to the whole phi- 
losophy of science. If it is averred that the earth is not an in- 
<'rt mass, as it has been so long supposed ; if the appearance of 
inertia is only owing to the slowness of the phencmena, and their 
feeble intensity : if all is in motion and in labour in the interior; 
as all is in motion and in labour on the outside of the globe, we 
arrive at a result of the highest importance, since it seems appli- 
cable to all the celestial bodies; and there is thus obtained a 
most powerful proof of the existence of the great principle of 
universal instability^ which was long ago announced or foreseen 
by Newton and other philosphers ; a principle superior to the 
great rules which we arc accustomed to regard as exclusively 
constituting the laws of nature, by the aid of which we see be- 
yond the longest and apparently most perfect periodicities of our 
solar system, which appears to govern the universe even in its 
minutest parts, which continually modifies all things, alters and 
displaces them insensibly and irrevocably, and leads tliem through 
the immensity of ages, to new ends which human intellect can- 
not assuredly penetrate, but of which it may at least boast of ha- 
ving foreseen the necessity. 


Memorandum Jrom the Right Honourable the Lord Phksioent, 
“ ^zi*'(yiitainlng some Jax ts relating to the Natural History of the 
Swallow and the Partridge, 

To Professor Jameson, 

-Albout eighteen or twenty years ago, The Lord President, 
tlien liord Justice-Clerk, left his house at Granton, on the 17th 
of April, to go on the West Circuit. 

There had been a fall of snow^the night before, the 1 6th, 
and it lay on the ground two or three inches deep. He 
breakfasted with Solicitor Bljur at Aventon, near Linlithgow, 
whori‘ the snow was still deeper, and the frost keen. He stop- 
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ped to bait his borses at the village of Larbert, the snow* still 
lying there. While his horses were feeding, fie walked along * 
the lane towards Carron, where the works were in full activity, 
six or seven furnaces being then in constant employment. As 
he approached the works, the effects of the heated air from the 
furnaces became very apparent ; and when he came to the great 
Mill Pond, he found the smm entirely gone ; the air swarming 
with gnats and other insects, and numbers of swallows skim- 
ming over the mill-pond. On remarking this lo one of the 
workmen whom he met, the man answered, “ Oh aye, sir, we 
seldom miss the swallows here.*” 

For some years after he settled at Granton, swallows con- 
stantly built in the corners of his windows, which, of <‘ourse, 
they dirtied and obscured. This wai^ a great obstruction to 
the view of the Forth. At last, it occurred that they might be 
prevented from building, by rubbing the corners of the windows 
with oil or soft soap. This was accordingly done early in the 
next season. The swallows began to build as usual ; but as 
fast as they attempted to attach their materials to the stone, 
they slipped off. They renewed their attempts for some days ; 
and then gave the matter up ; and, what is very remarkalde, 
although the oiling has never been renewed,^ and the effects of 
it must have long ago ceased, not a single swalloAV has ever at- 
tempted, since that time, to build otj the windows here, not even 
in those which had not been oiled. Nay, they do not even 
build in the mock windows ; though one constantly builds in 
the coal cellar, to which it can only get by diving under an open 
doorway, and where the servants are breaking coals every liour 
of the day. 

At Tyninghame, the seat of the Earl of Haddington, the kifT 
chen is in a building separated from the main house by an open 
court, but connected with it by a covered passage, sup{X)rted 
by posts, and open to the south. In the corner of the passage, 
close to the kitchen door, a bracket is placed for holding a 
lamp, which is taken down to»be trimmed every day, and light- 
ed every evening. On that bracket a swallow, and it is believed 
the same swallow, built her nest for three or four years, quite 
regardless of the removal or light of the lamp, and the constant 
passing and repassing of the servaftts. 
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On the opposite side of the same open court, tlie great house- 
l)ell is hung, under a wooden cover, fastened to the north wall 
of the house. It is a large Ml, and is rung several times a-day, 
to call the servants to their meals. Under the wooden cover of 
this bell, the same swallow, it is believed, which had formerly 
built on the bracket for the lamp, built a nest for several years, 
and never was in the least disturbed by the ringing of the bell, 
or the rattling of the rope. 

I may take jhis opportunity of mentioning a very curious fact 
relating to the parti'idgc^ which also occurred at Tyninghame. 
Lord Haddington has a breed of wild turkeys, which never en- 
ter the^ poultry house or yard, but roost in the trees, and live 
chiefly on beech-mast, and any thing else they can pick up, 
though they arc tame enough to come about the Jiouse to be 
fed, in the time of frost and snotv. About eight or ten years 
ago, a cock partridge, full grown, suddenly joined himself to the 
flock of these turkeys, and remained constantly with them during 
the whole summer, autumn, and winter; at nigltt he slept un- 
der the trees in which they roosted ; in the day he fed with 
them, and was not in the least frightened or disturbed by peo- 
ple walking among them. He took great liberties with the old 
turkey cock ; when he saw him going to pick up a worm or any 
seed, he used to run under him, betw^een liis legs, and snateb it 
out of his mouth, and the old gentleman never resented such in- 
dignities. Early in spring he left them, as it was supposed, to 
find himself a mate, at the pairing season. But, in tlie begin- 
ning of autumn, he rejoined his old friends, and continued with 
them as formerly, until the next pairing time, when he again 
disappeared, and returned no more, so that he was probably 

Killed. 


Essay on the Domestication of Mammiferons Animals^ with 
some introductory considerations on the various states in 
i&htch we may study their actions. By M. Fuedeiiick Cu- 
vier. (Continued from p. 60.) 

IjET us inquire, therefore, now that wc know the animals 
wliich are associated with us, «vhat is the disposition common to 
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H»me and foreign to others, which might be regarded as csscii-. 
tial to domesticity ; for, without a particular disfiosition which 
would second our efforts, and prevent our enipdre over animals 
fn>jn being merely accidental and transitory, it is impossible to 
conceive how we should have succeeded in domesticating ani- 
mals, had all of them resembled the wolf, the fcix, and the 
hyena, which constantly seek seclusion, and even flee the pre- 
sence of other individuals of their own species. Perhaps, by 
means of ixrrscverance and labour, wc might be able to form 
among these animals races familiarized in a certain degree to 
man, so as to I)ccomc habituated to his neighbourhood, and 
even to prefer it, from the advantages which they would derive 
from it, as has been done in the case . of the cat, which lives 
among us ; hut between this and domestication there is a w'ide 
difference. Besides, to attain an object it is necessary to know 
it, and how could the first men, who associated themselves with 
animals, fiavc known this object ? And had they conceived it 
liyjxithetically, would not their patience have been exhausted in 
vain efforts, from the innumerable attempts they would have 
had to make, and the great number of generations on which 
they would have to act, in order, after all, to arrive only at im- 
perfect results. Thus, the more we examint the question, tlie 
more evident does it become, that a high degree of intellect, 
great mildness of character, the fear* of chastisement or the ac- 
knowledgment of benefits, arc insufficient of themselves to ren- 
dei: an animal susceptible of domestication ; and that a particu- 
lar disposition is indispensable to make animals Submit and at- 
tach themselves to the human species, and to render its protec- 
tion necessary to them. 

This disposition can only be the social instinct carried to a 
very high degree, and accompanied with qualities calculated to 
aid its influence and developement ; for all the social auiinafs are 
not susceptible of domestication. But all our domestic animals 
which are known in their natiq*al state, whose species still re- 
main in part wild, or of which some of the races have acciden- 
tally returned to their original condition, form more or less nu- 
merous herds ; while no solitary species, however easy it may 
be to t^e it, has afforded domcsticiraccs. In fact, it is suffi-i^ 
cient to examine this disposition, to sec that domesticity is but a 
JANUARY— MARCH 1828. U 
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. mere modification of it. To establisli this truth, 1 shall not ro^ 
peat what I have already stated respecting sociability in the me- 
moir whicli I published oh that subject ; 1 shall merely consider 
the domestic animals, with regard to man, as compared with 
what the social animals are with regard to one another. 

When, by our benefits, we have attached to us individuals 
of a social species, we have developed to our own advantage, we 
have directed toward ourselves, the propensity which impelled 
them to draw near to their fellows. The habit of living near us 
has become in them a want so much the more powerful, that it 
is founded in nature ; aiid the sheep which wc have reared is 
led to follow us as it would be led to follow the flock among 
which it was brought foj’th ; but our superior intellect soon de- 
stroys all equality between animals and us ; and it is our will 
which governs theirs, as the stallion, which, from its suj)eriorily, 
has become the chief of the herd which it leads, draws after it 
all the individuals of which this herd is composed. There^ is 
no resistance, so long as each individual can act confoi'niably to 
the wants by which it is excited ; it commences whenever tliis 
situation is changed. It is for this reason that the obedience of* 
animals to us is not more absolute than to their natural chiefs ; 
and if our autlioHty is greater than theirs, it is because our 
means of enticement are also greater, and because we have been 
able to restrain, in a great degrcM?, the inclinations which, in 
the natural state, would have excited the will of* the animals 
which we have associated with us. The individuals which have 
passed from hand to liand, which have had several masters, .and 
in which, fn>m tliis circumstance, most of the natural disposi- 
tions are weakened, if not effaced, appear to shew the same do- 
cility toward every person ; they are subjected to the whole hu- 
man species. This state of things cannot exist with regard to 
animals that arc not domesticated ; but the analogy recurs, 
when we consider the individuals, whether isolated or in herds, 
which have never had but oine master ; it is he alone whom 
they acknowledge as their chief, he only whom they obey ; every 
other person would be unknown, and would even bo treated as 
an enemy by the species which do not belong to races over 
which domestication has exiprted its whole influence, tliat is to 
say, as an individual would be treated when he presented him- 
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self for the first time in a wild lienl. The elephant only allows, 
himself to be led by the cornac whom he has adopted ; the dt>g 
itself, reared in solitude with its master, manifests a hostile 
disposition toward all others ; and every bcKly knows how dan- 
gerous it is to be in the midst of a herd of cows, in pasturages 
that are little frequented, when they have not at their head the 
keeper who takes care of them. 

Every thing, therefore, tends to convince us, that foi-morly 
men were only, with regard to the domestic animals, what those, 
who arc particularly charged with the care of them still are, 
namely, members of the society which ^lesc anhnals form among 
themselves ; and that they are only distinguished in the general 
mass by the authority which they have been enabled to assume 
from their superiority of intellect. 

Thus, every social animal, which recognises man as a mcml)cr 
and as the chief of its herd, is a domestic animal. It might even 
l)e said, that, from the moment when such an animal admits man 
as a member of its society, it is domesticated ; as man could not 
enter into such a society without becoming the chief of it. 

Should we now apply these principles to the wild animals, 
which are of a nature tliat renders them capable of subjection, 
we should see that there are still several wlifch might become 
domesticated, were it necessary to increase the number of those 
which we already possess. 

Although the apes and monkeys have the qualities of most 
importance for domestic animals, the social instinct and intellect, 
yet the violence and irritability of their character render them 
absolutely incapable of all subjection, and consequently excludes 
them from the number of animals which we arc capable of assoi^ 
elating with us. The American quadrumaua, the makis, and 
the insectivora, are equally excluded ; for, were they social and 
susceptible of domestication, their weakness would render* them 
useless. 

The seals, perhaps, more thap any other caimivorous animals, 
together with the various species of the dug tribe, would be the 
best adapted to attach themselves to us, and serve us ; and it is 
astonishing that the fishing tribes of our species have not trained 
them for fishing, as the hunting trijjics liave trained the dog to 
the chase. 

u 
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I shall not detain the reader with the didclphides, the glirca 
and the edentata ; the weakness of their body, and their limited 
intellect, prevent them from being employed by us for any use- 
ful purpose. But almost all the paebydermata, which are not 
yet domesticated, might be so ; and it is especially to be regret- 
ted that the tapir is still in a wild state. Much superior to tlic 
boar in size and docility, it would afford domestic races not less 
valuable than those of the hog, and whose qualities would cer- 
tainly be different, for the nature of the tapir, notwithstanding 
some points of resemblance, is very different from that of the 
boar. Yet the tapir, which has but feeble means of defence, is 
destroyed in America, where it is much sought after on account 
of the excellence of its flesh. Now, however little addition may 
continue to be made to the population of South America, the 
species peculiar to that country will gradually disappear from the 
face of the earth 

All the species of solipeda are as capable of being domesti- 
cated as the horse or the ass ; and the education of the zebra, 
the quagga, the dauw *, and the hemionus, would prove useful 
to society, and lucrative to those who might undertake it. 

Almost all the ruminantia live in herds, imd most of the spe- 
cies of this Dumerdus family are of a nature that qualifies them 
for domestication. There is one, in particular, and perhaps 
even two, that arc already half domesticated, and which it is 
matter of regret that we do not see among the number of our 
domestic animals, for they Would have two very valuable quali- 
ties, — they would answer as l>easts of burden, and would fur- 
nish fleeces of excellent quality. The animals of which I speak 
are the Alpaca and the vicugna. They are double the size of 
our largest breeds of sheep ; the tjjualities of their fur are very 
different from those of wool, properly so called, and might be 
manufactured into cloths, which would partake of these quali- 
ties, and thus give nsc to a new branch of industry -f-. 

^ The F,(/uus mmtanus of Burchell. • 

“f* The (Vifl’ercncc of climate has been stated as an insurmountable obstacle 
to the naturalization of the animals of warm countries in our northern re- 
gions. This error would have been avowlcd, had the resources of nature and 
the extent of our means of actinf^upon animals been better known. By a si- 
milar error, the same diiliculty has been opposed to the introduction of tlic 
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1 shall now bring jny observations nj)on domestication to if 
conclusion. My object has been to. shew its true character, as 
well as the relations of the domestic animals to man. It rests 
upon the propensity which animals have to live together in 
herds, and to attach themselves to one another. We obtain it 
only by enticement, and principally by augmenting their wants 
and satisfying them. But we could only produce domestic in- 
dividuals and not races, without the concurrence of one of the 
most general laws of life, the transmission of the organic or in- 
tellectual modifications by generation. Here one of the most 
astonishing phenomena of nature mamfests itoclf to us, trans- 
formation of a fortuitous modification into a durable form, of a 
fugitive want into a fundamental propensity, of an accidental 
habit into an instinct. This subject is assuredly worthy of ex- 
citing the attention of the most accurate observers, and of occu- 
pying the meditatiorivS of the most profound thinkers. 

This essay is undoubtedly far from containing all the de- 
velopemcnts of which domestication is susceptible ; for, to treat 
of this subject fully, nothing less v ?uld be requisite than to con- 
vert into a science one of the most important bi’anches of hu- 
man industry, the treatment of animals, or, in other words, to 
submit to laws founded in Nature — the blind practices and em- 
pirical rules according to which pcqplc are generally directed at 
the present day. But my researches will not be without use if 
they sliew the principles accx)rding to which we may conduct 
ourselves, in order to act effectually upon the natural disposition 
of animals, the methods which should be followed for improv- 
ing them, and all that might be cxjiected in this department 
from an enlightened and persevering direction of the means 
placed within our power .— du Museum d'^Histoirc 
NatureUe. ^ 

alpaca and vicugna into Europe, animals which live only in very temperate 
regions ; but it would not even be applicable to the tapir, allhoiigli a native 
of the warmest countries. 
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On the Huiory and Constitution of Benefit or Friendly 
Societies, By Mr W. Fraser, Edinburgh. Continued 
from p. 91. 

It was formerly remarked, tliat, in order to place Friendly 
Societies upon equitable and permanent principles, it is indisjien- 
sably reejuisite ^that all their calculations for contributions and 
iKjncfIts should be founded uj^n such rates of sickness and 
mortality as are most likely to occur among their members, and 
also uj)on the rate of int^’est which will most probably be ob- 
tained for their money. The last of these subjects only now 
remains to be noticed, the two former having been already^fully 
discussed. 

Rate Interest. 

By the statute 50th Geo. III. c. 12A, Frieiitlly Sodeties in Englaiitl, whose 
rates of contribution have been certified by two actuaries to be adequate to 
the allowances, and whose rules have been approved of hy the Quarter Ses- 
vsions of the Peace, are allowed to pay in their money to the Bank of Eng- 
land, in sums not under L. 50 at a time, to the account of the Commissioners 
for tlie reduction of the National Debt, and to draw interest on all such sums 
at the rate of threepence jier cent, per day, or somewhat more than 4i per 
cent, per annum. They are likewise authorised to lodge any sum or sums 
below Ii. 50 in the Savings Banks, and to receive interest on these at the rate 
of 4 per cent, per annum. By these privileges, societies iji England can al- 
ways calculate upon receiving 4 per cent, interest at least, besides the advan- 
tage of having the whole or any part of their capital always at command, 
without the risk of loss. 

The above statute, however, only apjdies to England ; and, consequently, 
the Friendly Societies of Scotland arc obliged to have recourse to other modes 
vestment. This being the case, the rate of interest to be assumed be- 
coihes with them a question of some difficulty ; and the only guide which can 
with propriety be taken, seems to be the rate of interest hitherto derived from 
the Pulmc Funds ; for, although societies in Scotland have usually disposed of 
such poriions of their capital as were not immediately required, in house pro- 
perty and other similar purchases, which produced a higher nominal rate of in- 
terest than could have been obtained for money on loan ; yet it has generally 
been found, after deducting occasional Ibsscs, and the heavy expences neces- 
sarily attending such investments, that the ultimate produce has not been so 
much us if the capital had been lent on heritable securities at a constant rate 
of 4i or 5 per cent, interest. 

With the view of obtaining some approximation to the average rate of inte- 
rest in this country, Mr Babbage^ examined a period of ninety-two years of 
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‘peace and war, from 1731 to 1822, and, b}' extracting from the tables cttllect^ 
ed and published by M. Caesar IVIoreuii, the highest and lowest price of the 
'riircc Per-cciits each year, he found that the average annual price was 73.1 
during 48 years of war, 88.14 during 44 ^xars of peace, and 78.33 during 92 
years of war and peace. According to these rates, he states the averages to 
bo 4.1 per cent, during war, 3.48 per cent, during peace, and 3.78 per cent, 
during war and peace ; or a little more than an average rate of 3f per cent, 
during the wliAc period of 92 years •- But Mr h^inlaison, actuary to the 
National Debt Office, states, from the opportunities he lias had, in his official 
situation, of observing the prices at which the Cominissioi^crs have purchased 
stock, that, upon a medium of the last forty years, the rate of interest realised 
ffom the investment of money in the Three Per-cents, the highest of all funds, 
has been precisely the same as if it had het^^i invested at one uniform and 
constant rate of 4i jier centum ; and that this observation holds cq(Kally true 
for the period of the last twenty years. Mr Finlaison therefore infers, that, 
lor a long time to come, the interest of money in this country may be calcu- 
lated at 4 per cent *1-. 

From these circumstances, then, we would venture to conclude that Friend- 
ly Societies in Scotland may safely calculate upon 4 per cent, interest ; for, 
although some small sums must always be reserved to meet current demands, 
and be consequently unproductive of interest ; yet, on the other band, it is to 
be remembered that they have no bad debts, that a very high rate of interest 
in the shape of fines is charged for all sums in arrear, and that It is general- 
ly practicable to make some better investments than even in the Three Per- 
cents. 

Contrihutimis and Benefits. 

At the commencement of every Friendly Society, there must be necessarily 
fixed some standard rates of contributions find benefit, a minimum and maxi- 
mum age at which entrants shall be admitted, and the periods when the be- 
nefits shall commence, diminish, and cease. It does not follow, however, 
that one uniform rate of payments and ulfowances must be adopted for all the 
members by each society, as has hitherto been the almost* universal practice ; 
but only that some certain rate of contribution and allowance be properly 
adapted to each other, so tliat other higher or lower rates may be therefrop^ 
deduced. In every rightly conducted society, therefore, a member should be 
allowed to take one or more of the benefits, and such allowance from each as 
he may find suited to his own circumstances. 

The benefits of Friendly Societies, it was formerly mentioned, iisftally con- 
sist of weekly allowances during sickness and infirmity, of sums payable at death, 
and, in some cases, of annuities to widows. The amount of allowance in sick- 
ness is generally regulated by its infensity or duration,— bedfast, walking and 
permanent sickness forming one class of payments, while sickness of the first, 
second, third, and fourth quarters, or periods of three months, and superannua- 
tion {u e. sickness or infirmity of unlimited continuance), form another,— the 

* A Comparative View of the various Institutious for the Assurance of IJves, by C. Babbage, 
fisq. London, 1826. 

i Report of the Select Committee of the House of Conunmis respectuig Friendly Societies in 
1825, p. 4a 
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rate of allowance in both iliniinisliiiig progressively at each step of the scale- 
It will therefore be obvious, that the expemliture for sickness must depend \ip- 
011 the quantum ivhich may ocetr, and the sum stijiulated to be ]»aid weekly 
during each of these jieriods ; and hence it is necessary to take an average of 
the whole, in order to ascertain the requisite contributions for societies adopt- 
ing either of these scales of jiayments. 

When Dr Price made his calculations for Friendly Societies, he divided 
the allowance during sickness into “ Bedlying Pay” and “■ Walking Pay 
but it does not apjiear what proportion he conceived they would bear to each 
other. Assuming, however, as before stated, that, in societies consisting of per- 
sons under 32 years of age, a forty-eighth jiart of them would be always in a 
stale of incapacity for labour by illness and accidents ; that from the ago of 32 
to 42 this proportion woubl increase one-fourth ; from 43 to 51 one-half; from 
62 to 6d t^irce-fourtlis ; and from 59 to 94 double— he calculated the following 
Tabic of rates of Contributions and Allowances. 


TABLE shewing tJic Weekly Allowances^ during Incnpacilics of JMhQm\ produced 
by Sickness or Accidents^ and the corresponding Weekly ContrUmlions necessary 
to entitle Persons to those Allowances, 


Class. 

Ages of Contributors at 
Admission. 

Class. 

Bedlying Pay. 

i- 

p. 

•s’ 

Under 

32. 

B 

o c 

Vi 

yH (M 
SO 

gift 
c o 

^ CO 

From 

52 to 58. 

From 

59 to 64. 



d. 

d. 

d. 

d. 

6'. d. 



£ s. 


rii 

I. 

1 

'H 

H 

1 ^ 

0 2 


I. 

0 4 

2 

g 

II. 

14 

n 

2i 


0 3 

S 

II. 

0 9 

3 


III. 

2 

mi 

3 

••e 

0 4 

u 

c 

III. 

0 8 

4 


IV. 

2J 

31 

3J 

42 

0 5 

cl 

IV. 

0 10 

5 


V. 

3 


n 

54 

0 9 


V. 

0 12 

9 

§ ■ 

VI. 

H 


84 

H 

0 7 

^ - 

VI. 

0 14 

7 

u 

VII. 

4 

5 

c 

7 

0 9 


VII. 

0 19 

It 


VI n. 

n 



71 

0 9 

US 

VIII. 

0 18 

9 

M 

ii 

IX. 

5 

H 

n 

m 

0 10 

a> 

o 

TX. 

1 0 

10 

sJ 

X. 

84 


«i 

31 

0 11 

t- 

X. 

1 2 

11 

yr 

XI. 

r, 

n , 

!) 

104 

1 0 


XI. 

1 4 

12 


N. B* Th€ ages in this ami the following tables are the ages at admission, and 
the contributions at admission ai'c reckoned to continue invariable till they 
cccsc at sixty-five 

It is here to be remarked, that the contributions and benefits for sickness are 
both intended to stop at the age of 95 ; and that the following tables ” allud- 
ed to in the note, refer to annuities or superannuation allowances, which were 
to supersede those for sickness, at the age of 66. The proportions which the 
allowances bore to each other, were, 12s. per week bed-lying pay (f. c. when 
disabled) ; 68. per week walking pay (or when not totally disabled) ; 6s. per 
week after 95, whether ill or well ; and this latter sum doubled at 70* — a mem- 
ber being considered to be tlien to^alIy unfit for labour. The contributions 
* Price on Reversionary PaymcotSi 7th edit. vol. ii. p. 477* 
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i’or aniiuiUcs were combined with those for sick allowances, and calc^ilated 
to cunmience at 2 1 years of age ; and the contributions for bt»th sickness and 
aimuitics, were entirely to cease at C»5, wlu?n the suiicrannuation allowance 
became payable. By this plan, however, of combining the payments for sick- 
ness and annuities, many societies, and even some actuaries, were led into er- 
ror, it having been supposed that the contributions in tlie above table were 
suitable for sickness during the whole period of life, instead of only to the age 
of 05 *. But the general failure of kViendly Sot:ietios cannot be wholly attri- 
buted to tills mistake, by lar the greater number of them having adopted no 
calculation whatever. 

• 

• The Committee of the Highland Society of Scotland having taken as a 
•standard the average of the whole sickness in each decade reported to them 
by Friendly Societies, resolved, for si.llicient reasons stated by Oliphant 
in his Iteport, 'fo commence their compulations at the 2lst year of age ; 
2t/, To present a view, in the sinijdest hum, of the coiirac of a society’s af- 
fairs, supposing that 1005 members would enter in the 2l3t year of their age, 
that all would continue till death, and that iio new members would l)e admit- 
ted ; To assume that the various contributions should he payable whether 
in sickness or in health ; 4/7*, To iuslltute computations for aimuitics or super- 
annuation allowances to such luembers as should survive their yOth year of 
age ; 5th^ To found the calculations upon a medium rate of mortality derived 
from the Northampton, C^Jarlisle, and Swedish Tables ; and, To consider 4 
per cent, as the rale of interest ivhich would be received for the society’s 
stock. 

The society was supposed to embrace /owr schemes, l.v/, For Weekly sick al- 
lowances, both the contributions and benefits conimdicing at the 21st, and ter- 
miiialing at the 70th year of age ; 2*/, I^ifo annuities, the contributLons com- 
mencing at the 21st, and ter in in at lug at tiic 70th year of age ; hut the annui- 
ties only commencing at the 70Lh year, and then continuing during life ; 3r/, 
A sum payable at death, the contribntiohs for which, commencing at the 2 1st, 
and terminating at the 70th year of ago* should a member live so long ; and, 
4/A, Annuities to widows, the contributions commencing at the 21st, and ter- 
minating at the 70th year of age;. All, or only some of these schemes, how^- 
ever, and one or mtirc contributions for the whole, could be adopted or consoli- 
dated, as a society might judge proper. Both contributions and allowfliiccs 
were considered to be payable in the middle of the year, as the iiaymcnts to 
societies are usually made monthly or quarterly, and the disbursements weekly 
through the whole year. • 

In order that all the members of any actual society may be placed on a just 
and equal footing, it is shewn to be necessary either, 1st, That all shall enter 
at the same age ; or, 2d, That thci difference of age shall be compensated in 
one way or other : And there arc three ways in which later entrance may be 
compensated, Is/, By the party paying an equalising fine at entry ; or, 2d, By 
paying a higher rate of annual contribution, according to his age : or, 3d; By 
receiving a lower rate of allowance -f.” Thus, should an annual contribution 
* Errors of Actuaries^ by an Actuary, ^khestor, 8vo. Is. 
i HighLuid Society’s Reportf p. Ul. Constable U. Co. Edinburgh, 1021, (>!,. 
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of L. 1, from an entrant at 2l years of age, be calculated to aflbrd a weekly 
sick allowance of I,. 1, or any other benefit, it may easily be ascertained what 
will be retiiiired from ciitmiits at any later age, for the saiiie, or higher or 
lower rates of alloAvance. 

Full allowances were calculated to be paid in sickness during the whole 
period between 21 and 70 years of age ; but, should societies wish to know the 
efiects of varying the allowances, according to the intensity or duration ol* 
sickness, it was stated, that, although the returns to the Highland Society did 
not give the different kinds of sickness with sufficient precision to afford cor. 
rect data for shewing Uiose clFects, yet that an approximation had been drawn 
from tliose returns, which might be adopted for ascertaining tlie average of the 
whole, until a better standard could be obtained. Thus, as Ibrmerly remarked, 
of 10 weeks of sickness among persons of all ages under 70, 2 might be assumed 
as bedfast, 5 walking, and 3 permanent, — ^in all 10 weeks ; or, if the allow- 
ances were to be regulated by the duration of sickness, 2^ weeks would be of 
the first quarter, 3 w'ceks of the second and third, and 4* weeks of unlimited 
duration,— in all 10 weeks. If, then, such rates were agreed to be adopted by 
any society, and if the allowance for 

Bedfast sickness were 5s. (2 multijdicd by 5s. would equal lOs. 

Walking ditto, . 3s. > then -< 5 . . 3s. . .15s. 

Permanent ditto, Is. fid. i 13 . . is. 8d. . . 5s» 

10 30s. 

And which 30s. being divided by 10, would give Ss. for the uniform rate of 
allowance. 

Again, if the allowance w'cre, for 

Sickness of the 1st quarter, Gs.\ ^ * 2^ multiplied by Os. would equal 15s. 
Ditto 2d & 3d do. ^s. V ^ 3 . . 3 h. . . 9s. 

Do. of unlimited duration, Is-)*' ^4^ . . Is. . . 4s. Od. 

10 28s. Od. 

And which 28s. Od. being divided by 10s. would give 28. lOd. for the uniform 
rate of allowance *. 

Hence by the abpve method, it is easy for any new society to ascertain 
pretty accurately the average rate of payment, and the corresponding contri- 
bution, until its own experience afford more correct data. 

’%ese preliminary points being fixed, various tables were prepared by 
Mr John Lyon — ^which were subsequently revised and approved of by 
several eminent calculators— for the use of Friendly Societies, with ex- 
planatory Remarks as to their construction, uses, and application. In these 
tuhles is shewn the condition of the supposed society in every stage during 
its progress, and means are thereby afforded of instituting comparisons with 
the successive steps in the past or future pjrogress of actual societies, as ^they 
advance from the lowest state of burden, with increasing capital, to the high- 
est state of burden, when Che capital ceases to accumulate, begins to decline, 
and is finally exhausted. From those tables the following one has been de- 
duped* 


HlfilUand Socf Rep. pp. 108, J90. 
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TAliLE ,\!tcivlu(f the Sinyle and Annual Contribulions ( the latter payable quarterly) 
for assuring Ten Shillings* per week during Sickness HU 70 years of Aye ; Ten 
Pounds per annum for life after 70 ; aiid Ten Pounds at Death, 


Age. 


Aasunince of Weekly 
Toy in Sickness, 


Absuranco of an Annuity 
ofiClOaftcrJO. 


Absurance of ^ 10 on 
Dentil, 


Tota/» 



Single 

Contrlb. 

Annual 

Coutrib, 

Single 

(.'outrlb. 

Annual 

ConLrib, 

Single 

Cuntrib. 

Annual 

Cuntrib. 

Single 
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Annual 

Contrib. 

! 

L. 

8. 

o. 

L. 

s. 

o. 

L. 

s. 

D. 

L. 

s. 

D. 

L. B, 

D, 

L. 

s. 

D. 

L. 

8* 

D. 

L. 

s. 

D. 

21 

9 

1 

2 

0 

10 

0 

3 

2 

54 

0 

3 

52 

3 0 

5i 

0 

3, 

0:1 

15 

4 

1 

0 

16 

9 i 

i 22 

9 

4 

H 

0 

10 

22 

3 

5 

14 

0 

3 

T4 

3 1 

44 

0 

3 

5 

15 

11 

n 

0 17 

3\ 

23 


7 

n 

0 

10 

6 

3 

8 

iM 

0 

3 10 
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4i 

0 

3 

6 

15 

18 

6 

0 17 

10 

: 

9 

10 

5 

0 

10 

n 

3 

12 


0 

4 

1 

3 3 


0 

3 

7 

16 

6 

3 


18 

54 

25 

9 

13 

10 

0 

11 

04 

3 

16 

14 

0 

4 

4 

3 •4 

5i 

0 

3 

8 

16 

14 

4.1 

0 19 

04 

26 

9 

17 

44 

0 

11 

4* 

4 

0 

0 

0 

4 

7 

3 5 

64 

0 

3 

9 

17 


11 

0 19 

8i 

■ 2T 

10 

1 


0 

11 

8 

4 

4 

02 

0 

4 104 

3 6 

8 

0 

3 10 

17 

11 

94 

I 

0 

44 

28 

10 

4 

10^ 

0 

12 

0 ] 

4 

8 

n 

0 

5 

2 

3 8 

11 

0 
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18 

1 

H 

1 

1 

13 

20 

10 

8 
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0 

12 

H 

4 

12 

11 

0 

5 

6 

3 9 
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0 

4 

1 

18 

m 

10> 

1 

1 Hi 

1 30 

10 

13 

Oi 

0 

12 

9 

4 

17 


0 

5 10 

RVra 

4 

0 

4 

24 

19 

1 

04 

1 

2 

94 

31 

10 

17 

3i 

0 

13 

2 

5 
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6 

24 
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1i 
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4 

4 

19 

11 
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4 

7 

20 

14 

6 

1 

5 

8 

. 34 

11 

11 

H 

0 

14 

64 

5 

19 

9f 

0 

7 

6 

3 15 

n 

0 

4 

9 

21 

6 

lOJ 

1 

6 

94 

1 35 

11 

16 

n 

0 

15 

02 

6 

6 

24 

0 

8 

0 

3 16 

114 

0 

4 11 

21 

19 

n 

1 

1 113 

36 

12 

1 

11 

0 

15 


6 

12 

114 

0 

8 

6 

3 18 

44 

0 

5 

1 


13 

3 

1 

9 

n 

37 

12 

7 

54 

0 

16 

2i 

7 

0 

Oi 

0 

9 

2 

3 19 

10 

0 

5 

3 

ESI 

7 


1 

10 

n 

38 

12 

13 

H 

0 

16 

9'i 

7 

7 

n 

0 

9 

94 

4 1 

44 

0 

5 

5 

24. 

2 

4 

1 

2 

En 

39 

12 

19 

H 

0 

17 

6 

7 

15 

10 

0 10 

6 

4 3 


0 

5 

7 

24 

18 

34 

1 

13 

7 

40 

13 

5 

9| 

0 

18 

24 

8 

1 

04 

0 11 

3 

4 4 

04 

0 

5 

94 

25 

11 


1 

15 

3 

41 

13 

12 

4Ji 

0 

18 112 

8 

13 

H 

0 12 

i 

4 6 

li 

0 

6 

0 

26 

12 

2i 

1 

17 


42 

13 

19 

2 

0 

19 

94 

9 

3 

5 

0 13 

0 

4 7 

8f 

0 

6 

24 

27 

10 

33 

1 

19 

0 

43 

14 

6 

ot 

1 

0 

8 

9 

13 

9 

0 

H 

0 

4 9 

42 

0 

6 

54 

28 

9 

2 

2 

1 

14 

44 

14 

12 

114 

1 

1 

7 

10 

4 

84 

0 15 

1 

4 11 

14 

0 

6 

84 

29 

8 

94 

2 

3 

44 

45 

14 

19 

94 

1 

2 

62 

10 

16 

H 

0 16 

34 

4 12 

Hi 

0 

7 

0 

30 

9 

1 

2 

5 

m 

46 

15 

6 

lOJ 

1 

3 

7 

11 

9 

04 

0 

17 

1i 

4 14 

8 

0 

7 

3j 

31 

10 

7 

2 

8 

H 

47 

15 

13 

84 

1 

4 

8 

12 

9 

04 

0 19 

1 

4 16 

54 

0 

7 

7 

32 

12 

84 

2 11 

4 

48 

16 

0 

24 

1 

5 

94 

12 

16 

11 

1 

0 


4 18 

4 

0 

7 11 

33 

15 

54 

2 14 

5 

49 

16 

6 

44 

1 

7 

0 

13 

12 

24 

1 

2 

Oil 

5 0 

3 

0 

8 

34 

34 

18 

10 

2 

17 

9| 

50 

16 

12 

1 

1 

8 

3 

14 

8 

7 

1 

4 

64 

5 2 

3-1 

0 

8 

84 

36 

2 

Hi 

3 

1 

6 


The payments required for annuities to widows have been here omitted, because 
the tables for that scheme were calculated ujicn the supposition, that, in practice, 
all the contributions for the difierent benefits would be conjoined, and, therefore, 
that although a member should become a widower, he would still be under the 
necessity of making full payment to all the schemes. It is but natural 1,o suppose, 
however, that few would continue to contribute to a fund from which they could 
never derive any benefit, and, by abandoning the society, would render all the cal- 
culations for the scheme useless. The |fayments for such benefits, therefore, should 
be entirely distinct from all other contributions, and calculated to cease at the 
death of the wife, as well as at the death of the husband but, it is presumed, 
that very few of the working classes will be found to insure for this benefit, the 
same amount of contribution being required for a widow’s annuity of L. 10 per 
annum as for L. 100 at the death of her husl|and ; besides, that the former benefit 
is uncertain, while the latter is certain, and also of more advantage to the widow. 

* Ii was found, that an annual conirihution of ins. would afford a weekly sick allowances of Ids. Sid 
tiom 21 to lO years of ago, but 11 was: rccommcmlwl, that lf*s, only should ijc the btifulalcd allowance. 
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By the above tabic, then, an entrant at the age of 21), for a weekly sick al- 
lowance of 1 Os. from that age till completing his 70th year, will reejuire to 
]jay cither an annual contribution Mf I2s. 44^1- during the same period, if he live 
BO long, or a single jiayment of Ij. 10 : 8 ; 104 at entry, to supersede all future 
contributions for an annuity of K 10 during life after 70, cither an annual 
contribution of 5s. Od. till 70, or a single payment of li. 4 : 12 : 11 ; and for Ij. 10 
at death, either an annual contribution of 4s. Id. till 70, or a single payment 
of L.. 3 : 9 : OJ. Thus all the contributions are to cease at 70, and each member 
is supposed to become free (i. c. entitled to benefit, in the event of sickness or 
death) immediately pi)on entry ? Imt numerous rules and problems arc given in 
the Report, by which societies may determine — the rates of contributions or al- 
lowances, should members not become free until after a certain number of years 
—the effects of varying the ratc^ of allowances accordbig to the intensity or 
duration of- sickness — the mode of ascertaining the stock which any society 
ought to be possessed of, in order to fulfil all its engagements,— and, in short, 
every requisite infiirmation is alforded for the proper management of Frienclly 
Societies. For nil these details, however, we must refer to the Report it- 
self. 

The tables which may next be considered, an? those constructed by the 
Reverend John Tliomas Becher, of Southwell in Nottinghamshire. This 
gentleman has, of late years, devoted much time and attention to the im- 
j)rovcmcnt of Friendly Societies, and Avas the founder of the Southwell So- 
ciety in 1823. In his calculations, he adopted, as formerly remarked, rather 
a higher rate of sickness than that w’hicli had been assumed by Dr rrice— 
the Northampton rate of mortality— 4 per cent, interest on payments for allow- 
ances during sickness android age— and 3 per cent, on those for allowances at 
death. The contributions in his tables Averc therefore higher than in those 
of the Highland Society. The folbiwiiig statement by Mr Becher will shew 
the diflereiice between the two, upon the annual contributions payable by 
lAventy-five persons, from the 21st to the 45th years of age. 


Ages from 21 to 45 Years, 

both inclusive. 

Allowance of 

1 lOH. Weekly | 
Bed-lying Pay 
and 5s. Vyalk- 
ing Pay in 
Sickness. 

Annuity 

of iis. Weekly 

after 70. 

Assurance 

of L. 10 on 

Death. 

Total. 

Annual 

Contribution. 

Annual 

Contribution. 

Annual 

Contribution. 

Annual 

Ctmtrflnitlon. 

Southwell Tables, . . . 

£ .V. ( 1 . 

£ .V. d. 

£ s. d. 

£ s. d. 

19 8 9 

17 15 3 

9 0 0 

4G 4 0 

Scutch Tables, .... 

13 9 114 

13 0 .34 

5 19 104 

32 10 14 

Excess of Southwell Tables, 

5 la 01 

' 4 14 114 

1 

3 0 14 

13 13 10^ 


Note by Mr Becher. ** The Scotch Tables give the Annual Contributions Tor a permanent 

Allowance in Sickness, without reference to Ded-lyiiif; Pay, or Walking Pay. which must be ad- 
justed according; to circumstances. Therefore 1 have here token the oontributums according to the 
Scotch Tables, for 7s. 6d. weekly permanent pi/» in sickness, of every denomination ; assuming for 
our present purpose, that this equals n weekly allowance of 10s. Dcd-lying |Kiy, and 5s. Walking 
pay, being the medium between these two last mentioned allowances ; or, in other words, that the 
periods of sickness eutiiling a member t<* Bed-lying pay and to Walking pay, correspond with each 
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Other. This liypolhCHis advances the annual payments of tlic Scotch Tables for sickness hif^hcr 
than they ought to stand, and cons&juently raises the amount nearer to the Southwell Tables.” % 

It thus appears that tine difference in tlie annual contribution is no less 
than 42 per cent. The tables of the Soutliwell Society, too, are only gra- 
duated quinquennially, while those of the Highland Society are graduated 
armually ; that is, by the quinquennial scale, one person entering at 30 years 
of age, and anotlier at 34, would both pay the same sum for the same benefit ; 
while, by the annual scale, the payments are either increased, or the allowan- 
ces diminished, for each year an entrant is older than the minimum age fiir 
entry. In this respect, therefoi*e, the Southwell tables are certainly defec- 
tive. One of the peculiarities of Mr Bcchcr’s system, however, and worthy of 
^eing imitated by such societies as combine all their payments, is, that “ the 
tables of calcuialions are so framed, that whoever makes an assurance in sickness 
(which terminates at fi.5) must, at the same 4,ime, assure an annuity allcr 05, 
and a payment on ileath, which combination has been devised, with an inten- 
tion of preventing imposition or inequality. Thus, were a sickly person to 
effect an assurance, what was gained in sickness would be lost in the annuity'. 
On the other hand, should the healthy members receive but a small p(»rtion 
of the pay in sickness, there is u greater probability of their living to enjoy 
the annuities. By a similar arrangement, the annuities and the assurances 
on death recipn'cally co-operatc. If the member dies prematurely, the con- 
tributions on account of the annuity liecome available towards discharging the 
payment on death ; but if the life be jirolongcd, the assurances on death, after 
a certain period, may be regarded as applicable towards the annuity. So that, 
by introducing a system of balanced interests, it seems scarcely possible to de- 
fraud tlie institution, or to preclude tlie attainment of its i>ciievolent objects j'.” 

Since the institution of the society at Southwell, several other societies 
have been formed in the neighbouring counties, upon a very extensive scale, 
and all of whom have adopted ilic Southwell tables. Mr Becher w.'is 
very minutely examined by the Commirtce of the House of Commons in 
1 025, with regard to the calculations of these tables, and the data on which 
they were foundeil. Several objections were staled to them by some of the 
other gentlemen examined, particularly as to the rate of mortality and inte- 
rest Mr Becher had assumed ; in which objections the Committee ultimately 
concurred, but approved of the rate of sickness. He was again examined in 
18279 and his evidence, together with the opinion of the Committee, re^nect- 
ing the rate of mortality, will be found in the former number of thia 
JoumaL Mr Becher subsequently communicated a set of tables to the Com- 
mittee, which he had furnished to a society in Dorsetshire, and from which 
the following table is extracted. • 

With reference to this table, Mr Becher remarks, that the contributions 
are to be invariable, and payable once in every calendar month, till the age ol" 
65, when the contributions for t&e whole benefits, as well as the allowances 
during sickness, are to cease. The table is founded upon the same principles 
as the Southwell tables, except that in this table an annual graduation of ages, 
and interest at the rate of 3^ per cent, have been adopted. Although the 
Northampton rate of mortality has still been taken, it is said that the adop. 
tion of 3^ per cent interest, raises the contributions for sickness and annui- 

• Oljscrvatlons cm the Report of the Select Committee of the House of Commons on the Law:, 
of Friendly Societies in 1825. Newark 1820'. 4s. 

1 Parliamentary RqH>rt in 1825, p. 170'. 
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ties in old age as high as it* the pivmiunis ha<l been computed by the Carlisle 
ticbles/ or those constructed ii])Ou the experience of the Erpiitablc Society of 
London, at the rate of per cent, interest. It may here be remarked, how- 
ever, that the single payments required from entrants to the sickness fund, 
seem to have been calculated upon some i)rinciple very different from that 
adopted by the Highland Society. By their table, p. 305 of this Journal, 
these payments progressively increase with the advance of age, whereas by 
Mr Becher’s table they periodically decrease. Thus, according to him, the 
single payment from an entrant at 21 years of age is T 1 : 17 : 3, tand at 24 
only £ I : 16 ; 1 ; at 30, .£*2:6: 5, and at 3J> only £2:1:5; at 40, £2:0:9, 
and at 49 only £ 1 :'15 ; 7, or Is. 8d. below the sum payable at the age of 21, 
From Mr Becher’s abilities as a calculator, there can be little doubt of the total 
results of his tables lieing found correct by such societies as combine all their 
schemes ; but it is obvious that this scale of single payments for benefit during 
sickness could never be acted upon by societies who should keep all their pay- 
ments and benefits separate — a system which it is most desirable to introduce. 

TABLE shewififf the Smgle and the Monthly Contributions for assuring Two 
Shillings per Week during Sickness Beddying Pay^ and One Shilling jssr Week 
Walking Pay i a Weekly Allawatice of O^ne Shilling after the Age of 65, and 
Two Pounds on Death. 


Assurance of Is. Assurance of L. 2 
Weekly l*ay after (15. on Death. 


Dirth. 

t>ay. single Monthly Single 
Contrib. Contrlb. Contrib. 


£ d* S. d. 

21 1 17 3 

22 1 HI 10 

29 1 16 6 
24 1 16 1 

25 2 3 6 

26 2 3 2 

27 2 2 7 

28 2 2 1 
29 2 1 6 

30 2 6 5 

31 2 7 9 

32 2 7 0 

2 0 4 

34 2 5 7 

35 2 4 9 

36 2 4 0 

37 2 ^2 2 

38 2 2 4 

39 2 1 6 

40 2 6 9 

41 2 5. 8 

42 2 4 6 

43 S 3 4 

44 2 2 2 

45 2 1 0 

46 1 19 0 

47 1 18 4 

48 1 17 0 

•43 1 16 7 



Single Monthly! Single 
Contrib. C?ontrib.| Contrib. 




0 
0 

0 16 3 0 
0 16 5 0 
0 16 7 0 
0 16 10 0 
0 IT 0 0 
0 17 3 0 
0 17 5 0 

0 17 8 0 

0 17 n 0 u 
0 18 10 ll 
0 18 4 0 l| 
0 18 7 
0 18 10 
0 19 1 
0 19 4 

0 19 7 

0 19 10 

1 0 0 


.fc if. 

4 4 11 
4 6 4 
4 7 10 
4 9 4 

4 19 0 

5 0 8 
£24 
£44 
5 6 2 
£ 15 10 

5 18 2 
0 0 3 

6 2 9 
6 6 4 
6 8 1 
6 11 1 

6 13 3 
fl 17 7 

7 12 
7 U 2 
7 16 0 

7 19 7 

8 4 3 
8 9 4 

8 14 9 

9 0 a 
9 6 1 
9 13 

0 1 1 
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The sums in this tiible, as well as those in the one 4lediic‘e4l troin tlie 
tables of Die Highland Societj, are necessary for defraying the benefits, 
without allowing any thing for management. The Committee of the latter 
body, however, recommended that a sum equal to 10 or 12 per cent, on the 
contributions should be levied, in one way or other, for this purpose ; and Mr • 
Becher states, that, in those societies in which he has been engaged, each mem- 
ber must be one year in the society before being entitled to benefit, which is 
equal to about 0^ per cent, on the annual contributions; — that the difference 
between the excess of interest received from government above that calcu- 
lated in his tables, is equal to a profit of rather more than 1 per cent. that 
the difference between paying the contribution monthly, and paying it at the 
conclusion of the year, is equal to about 2i per cent that in converting (leci- 
mals or other fractions into money a considerable surplus arises, by always 
making the even sums in favour of the society ; — and. tliat fines and forfei- 
tures are considerable sources of emolument. It is therefore assumed, that 
12 ‘- per ‘cent, computed ujion the annual incomeof such institutions, or 2s. Cd. 
ill the pound, may be ajiplicd by societies, placed in such circumstances, to- 
wards dcfmying the oxpences of management, and medical attendance ; and 
that should the management exceed that amount, such excess must lie de- 
frayed either hy voluntary donations or subscriptions, or by calling upon each 
member for an additional contribution *. The Committee of 182r>, however, 
consider it as “ of some importance, that the addition made for management 
should nut t)C, us in some instances it is, a per~cetUatie upon the contribution, 
inasmuch as the expence of management bears a proportion rather to the 
number of the members than to the amount of their payments f*’’ 

The only other table of authority for the use of Friendly Societies, is one 
constructed by Messrs Fiiilaison and Davies, actuaries. These gentlemen 
were required, by the Committee of the House of Commons in 1827, to con- 
struct tables, “ shewing tlic single ind monthly payments to be made by males 
and females respectively, of every age, from 18 to 50, to insure a weekly pay- 
ment in sickness of 10s. bed-lying pay, and 5s. walking pay; and to insure 
also a superannuation allowance of 5s. weekly to commence at 70, at which 
age the sickness allowance was to cease, as well as the monthly payments of 
members on account thereof; — also another table, shewing the single and 
monthly payments to be made HU deaths by males and females respectively of* 
every age from 18 to 50, to insure a sum of L. 10 on death.” This «esii’e 
was accordingly complied with, except in so far as regarded a separate table 
for sums payable at death, the actuaries having conceived it to be more expe- 
dient that all the three benefits should be combined. ^ 

. With reference to the data on which their calculations were founded, those 
gentlwen remark, that the rate of sickness which they had adopted was a 
medium of that resulting from th^ returns made to the Highland Society of 
Scotland by Friendly Societies, and of that from the Returns made to the 
A^'utant General’s Office as experienced by the whole Army quartcreil in 
England during the years 1823-4. Such a mean exhibits 1/^,, weeks under 
the age uf 50 $ weeks from 60 to CO ; and 7 tV?s weeks from CO to 70. 

It will here be observed, that the anr^al sickness at all ages between 20 and 
50 if considered to be at the same rate,— Mr Finlaison being of opinion, that 

* Report of 1827» p. 21. and 121. \ Report of 1825, p, 15. 
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whether one uniform rate of sickness under r»0 be assumed, or a graduated 
rate, increasing according to age, the result, from Ihc nature of the calcula- 
tion, w’ill not materially differ, as far ns practical purposes lu-e concerned. 
This rate of sickness under 50 is the same as that assumed for the construc- 
tion of the Southwell tables; and which rate, as formerly remarked, is double 
the average of the sickness for those ages reported to the Highland Society. 

The actuaries, although perfectly aware of the diflercncc between the 
mortality of males and that of females, nevertheless determined, for several 
reasons, to adopt the average mortality of the two sexes, — Mr Davies taking 
the Carlisle observations, and Mr Finlaison the mean of what ho had ob- 
served to prevail among the separate sexes of the government annuitants. 
They conceived that no jjractical danger would result from this course of pro- 
ceeding, as the rates Avoubl be sufficient fi)r any Sf)cicty coinposeil of equal 
numbei's of each sex; ami ralber more than sufficient in ordinary cases, as 
in general /he males greatly jjredominato in Friendly Societies- 

Tlie rate of iiiterc'^t calculatetl upon is not stated, but it is presumed, 
from a former coiiiiinniicalion by Mr Finlaison*, to be 3 j)er cent. In that 
communication he stated, that, as Friendly Societies are subject to loss by im- 
position and other disadvantages, it was liiit projior to secure three chances 
in their favour. These were, 1st, To assume that money can only bo improved 
at the rate of 3 per cent, jier annum, sucii interest being pay abb* half yearly ; 
2d, That the decrement of life among h’riemlly Societies should be taken at 
the same rate as that whic-li prevails among the Government amiuitaiily, who 
arc all in the higher or better ranks of life ; and, 3d, That, in calculation, 
no abatement ought to be made for a reduced allowance, called Walking Pay, 
during convalescence, or an 3 ^ protracted chronic illness. The savings arising 
from such sources, Mr Firilaison conceived should he considered as a reserv- 
ed profit, to stand against imposition, or to counteract any unforeseen disas- 
ter ; and in tliis oj)iiiion Mr Davies concurs. 

Proceeding, then, upon the abo,c data, these gentlemen made their cal- 
culations separately ; and, upon the results being compared, they were found 
30 nearly to agree, as that if an entrant, at any age between 19 and 41, were 
charged by Mr Finlaisou’s tables, According It) his age at the last birth- 
day, and by Mr Davies’s tables, according to Ins age at next birtli-day, the 
rate would lie within one farthing of the same sum. A mean was therefore 
taken of their separate calculations, and the following Uules and Tables are 
the result. 

“ RULES and TABLES recommended hy Messrs Finlaisok <md Davies, for 
ndoplion hy Friendly Societies in geiwrcd. 

‘‘ The Select Committee of the Honourable House of Commons, on Friend- 
ly' Societies, having required us, the undersigned Actuaries, to consult to- 
gether, and jointly to recommend such a scale of rates as might be sufficient, 
in practice, to warrant the benefits undermentioned ; we have accordingly, 
for tlie reasons set forth in the annexed paper, concurred in recommending 
the rates comprehended in the following brief rules, which, with ordinary 
precautions to prevent abuse, will, in our judgment, be found adequate to in- 
sure the objects in view. 

“1. Any Society, formed for the nfutual relief of its members, in sickness 

■' '' HciTort 111 ues, p. 137- 
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nnil olil a^e, may consist of persons of either sex; the females to lie uf^niitted 
on jirecisely the s«ame terms as the males.— 2. Its ohjects should be limited 
to Three benefits ; viz. A Weekly allowance of Ten shillings hi sickness, 
ceasing at the age of 70 ; a Weekly allowance of Five shiUingSj commencmg 
;it the age of 70 , and continuing for life afterivards ; and a sum of i« 10 for 
llurial money, ])ayable whenever a member shall decease.— 3. No one sliall 
lie received a member who is more than 50 years old, or wlio is in any degree 
unhealthy at the time vidicn proposed i'or admission. — 4. No payment shall be 
required from any member alter the age of 70 ; but uji to that age, every 
contribution is payable, w hether the partyihe in sickness or in health. — 5, Who- 
ever is admitted at 31 years of age, shall afterivarda pay^ monthly contrihii- 
tion of three shillings and three halfjience. — (i. Any one admitted younger 
than 31, shall pay three fai things to every month, for each year of age short 
of 31. — 7. Any one admitted tdder Lli.an 3L*shall j)pv .seven farthings nmre 
every nmiilh, fur each year of age above .31, and under 41. — 0. ^Vhoever is 
admitted at GO years of age, shall p.ay seven shillings and nine-pence every 

month 1). lUil Avhoever is admitted between 10 and 50, shall pay four-pence 

less every month, for each year of age slum of 50. — 10. None of those contri- 
hulions shall ever be applied to any purpose, hut to the three objects above 
stated : And the cxpcnce of management, and all other charges whatsoever, 
shall he defrayed from the aidiscriptions of honorary members, if any ; from 
admission-fees and fines, or by means of separate assessments expressly made 
for the occasion.” The following Practical Table is then given ; 

“ TABJ.K of the Single ami MontlUi^ Faymmls^for insuring in Sickness a Week- 
ly Allwjoance of Ten ShUlings Bed-lying Pay^ and Five Shillings Walking Pay^ 
ceasing at the Age of 70 .' An, Alloivamc for Life of Five Shillings Weekly, 
after the Age of 70, and a Sum of £ 10 payable* at Dcatlu — The Monthly 
Pa^fment to cease at the Age of 70- 


at Jast 
Birthday 
brfora 
Admission. 

Single 

Payment. 

Monthly 

Payment. 

Age at last 
Birthday 
liefore 
Admission. 

Single 

I'aymcnt. 

Monthly 

Payment. 


£ 

s. 

d. 

£ 

s. 

d. 

• 

£ 

.V. 

rf. 

£ 

s. 

d. 

18 

24 

18 

8 

0 

2 

H 

34 

33 

8 

5i 

0 

3 

0] 

19 

25 

5 

n 

0 

2 

4 

35 

34 

4 

4 

0 

3 

8 

20 

25 

13 

0 

0 

2 

44 

36 

36 

1 

H 

0 

3 

n 

21 

22 

23 

24 

26 

26 

26 

27 

0 

3 

17 

6 

10 

lU 

64 

7 

0 

0 

0 

0 

2 

2 

2 

2 

« 

64 

74 

37 

38 

39 

40 

35 

30 

37 

30 

19 

18 

18 

0 

1 

5 

10^ 

4 

0 

0 

0 

0 

3 

4 
4 
4 

li 

4 

6 

25 

27 

16 

04 

0 

2 

8 

41 

40 

3 

5 

0 

•4 

8i 

26 

28 

5 

114 

0 

2 

9 

42 

41 

8 

C4 

0 

4 

114 

27 

28 

16 

34 

0 

2 

9J 

43 

42 

14 

7i 

0 

5 

24 

28 

29 

7 

4 

0 

2 

11 

44 

44 

12 

4 

0 

5 

6 

20 

29 

19 

0 

0 

2 

11« 

45 

45 

11 

6 

0 

5 

94 

SO 

30 

11 

4 

0 

3 

n 

46 

47 

2 

24 
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“ We recommend the above, as unpractical Table, which may be 
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iisr-d Friendly Societies. If any other amount of benefit than those to 
ivfiich it refers, should be desired, the single or monthly payments are to be 
increased or diminished accordingly ; but the several sorts of benefits are al- 
ways to bear the same proportion one to the other, which they bear in this 
Table. 

(Signed) ‘‘ John Finiaison, Actuary of the Naiimal Debt 
“ GiurriTH Davies, Guardian Assurance Office^ 

Such, then, is a lirief detail of the principal rates of contributions which 
laive been projiosed for allowanc4| to the members of Friendly Societies, 
d living sickness, obi age, and at deatli. Itegarding the Tables in the lie- 
port of the Highland Society, the Parliamentary Fommitlcc of 1^127 have 
ipvcn no opinion ; but it is to be presumed that they concur with the Com- 
liiiltee of lfl25, in considering that the rates of sickness and mortality adopt- 
ed in the construction of those tables w'ould be unsafe to calculate upon for 
societies in England, The Committee, however, conceive, that either the 
tables of Mr Decher, or that of Messrs Finlaison and Davies, may be safely 
adopted by such societies, their remarks upon botli being as follows : — 

On the whole, then, 3 '()ur Committee arc of opinion, that the Dorsetshire 
tables, or Mr Bcchor’s new tables, having the annual graduation, may safely 
be adopted ; jirovided, 1st, That a separate provision be made for the expenccs of 
management, by fines, admission fees, voJuntarv contributions, or otherwise, 
iidly, That the proportion of females do not greatly exceed one-third of the 
Avhole number of members. Itdlv, That tfie assurance for a superannuation 
idlowance be al^a^^s connected with a life assurance rcf(uirjng a monthly pay- 
ment of half its amount. 4thly, That the present rate of interest allowed on 
lebentures be continued. 

Tour Conuiiittco arc decidedly of opinion, that the societies should be 
lormed iijioii the largest scale possible. It is very difficult to fix a number of 
members below which no society ought to exist ; but if they were required to 
give an opinion upon this jiuinL, they would say that it would he imprudent 
to establish a society with fev/er than two hundred memhers. 

“It will be jiarticularly <lesirable for the smaller societies, indeed it might 
be expedient for all new societies, to make seventy the age of superannua- 
tion ; up to that age, maiiAi^ men arc very capable of maintaining themselves 
by (rork. The i)ayinent necessary Jbr such an allowance commencing at the 
age of 70 , is little more than two-fhirds of that wdiich is required, if the al- 
lowance commences at 6T». But, on the other hand, the sickness payment 
n\ust be spmewhat increased, if it is to provide for sickness occurring be- 
Mvocn 0*5 and 70' And if the superannuation be made perfectly safe, there 
will be no necessity to have recourse to a life assurance for supplying its de- 
ficiency. It is assuredly' much better, t^at the contribution for each con- 
tingency should be sufficient in itself ; and though ^^our Committee agree 
wdth that of 1025, in deemug it highly imports t, with the view of avoid- 
ing pauperism, that a superannuation allowance should always be provided, 
they do not think it absolutely necessary that a sum should be assured on 
death. 
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“ The actuaries, however, Mr Finlaison and Mr CvriHith Davies^ whom 
they tlcsirctl to prepare tables upon these principles, have found it more expe- 
dient to combine the throe contingencies ; /ind your Committee recommend, 
with much confidence, the Kules and Tables of Payments which tliesc gen- 
tlemen have prepared, with a view to their adoption by new societies.** • 

There are few' other observations in this Report requiring here to be no- 
ticed. It is suggested that the provision in the act of 181 !), requiring the 
tables of every society who may wish to enjoy the benefit of that act to be cer- 
tified by two actuaries as correct, should be repealed ; — that, for insuring ac- 
curacy, a direct reference of the rules oP societies requiring sanction sliould 
be made to the National Debt Office through the Clcrks*of the Peace; — that 
returns of the states of societies’ affairs should be rendered as often as the 
magistrates in Quarter Sessions may require, or, at any rate, once in 
five years; — and that the penalty in these, and all other case j of default, 
should lie the deprivation of the benefit of 4^ per cent, interest for their mo- 
ney. It is likewise suggested that the interference of two justices in petty 
sessions might properly be applied not only to the case of an unauthorised di- 
vision or misa])propriatioii of the funds, but to all other proceedings leading 
less directly to a misappropriation of the funds, particularly the admission of 
members beyond the age authorised by the rules, and thereby endangering 
the stability of the society. Lastly, the Committee concur in most of the 
other suggestions contained in the Report of 1825, and recommend to the 
House their being formed into an act, which shall likewise consolidate all the 
former enactments with regard to such societies as have been enrolled subse- 
quently to the act of 1819 . 

To the foregoing summary a very few aclditionai observations 
will at present suffice. 

By the late investigations, the utility and principles of Friend- 
ly Societies have been I’ully developed, and means have been 
pointed out, by which their schemes may be as permanently and 
beneficially conducted as those of any of the higher classes of 
mutual assurance associations. Although some difference of opi- 
nion still exists as to the rates of sickness and mortality whicli 
should be adopted for the calculations of such societies, yet the 
data and tables that have been already procured may be safely 
taken as standards, until, from farther experience, more satis- 
factory guides can be obtained. As the tables of contributions, 
however, materially differ from each other, it may become a 
question which of them is best adapted for the practical pur- 
poses of societies ; but it will be obvious that this must greatly 
depend upon the circumstances in which the members of any 
particular society may be placed,— whether situated in the coun- 
try or in towns, in hfgh or low situittions ; and whetlicr engaged 

* RciK)rt In 1827* P- IM. 
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in hcajtliy or unhealthy, tlan|^erous or not dangerous, employ- 
ments. Aliy society or societies keeping these circumstances in 
view, and also considering die vast importance of at first secur- 
ing the permanency of their schemes,^ may easily judge of the 
rates most sfiitable lo themselves. But, even with the most cor- 
rect calculation of w'hich the subject will admit, differences be- 
tween tlic actual and estimated expenditure will frequently oc- 
cur, arising cither from ihe^members being too few in number 
to afford a fair ji%'erage of sickness and mortality, or from epi- 
demics, and other similar causes. It is therefore desirable^ 
that societies should he n^idc fully aware, that, while correct 
calciilatimi may do much in placing their schemes on a more 
secure footing than hitherto, still there are contingencies a- 
gaiiist wliich calculations made beforehand cannot guard, which 
can only be obviated by attention on their own jiart to the pro- 
gress of the societies’ affairs, and by accommodating their ar- 
rangements to their circumstances as occasion may require 
For this purpose, a correct record must always be kept of the 
society’s transactions, particularly the ages of the members, and 
the sickness and mortality which occur at the different ages. 
These being known, the affairs of any society may be periodi- 
cally balanced, the j^mount of the past and tuturc contributions 
compared with the value of the future allowances, and the abi- 
lity or inability of the society to fulfil its engagements corrc»ctly 
ascertained. 

By the statute 49th Geo. III. c. 1^, it is enacted, that where 
the rules of any society provide for all disputes between the in- 
dividual members and the society being decided by arbitration, 
tb^ opinion or order of such arbiters shall be final and binding 
on all concerned, without the power of appeal to any cdurt what- 
ever; and it is very properly recommended by the Committee 
of the Highland Society, that it should be an indispensable rule 
in every Friendly Society, that all disputes between the society 
and any of its members shall be referred to arbitration. The 
great utility of such a law must fie evident to every one in the 
least acquainted with these institutions, not only on account of 
a great cxpcncc being thus saved both to societies and indivi- 
duals, but also on account of such questions being* generally more 
maturely considered by arbiters, than by the inferior jiidica- 
* Highland Society’s Report, p. 281 . 
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lories to which tJiey are limited,— a strikinj^ illustration •of 
which shall be given in our next. N umber. It is not, there- 
fore, witliout regret that we see it recommended by the Com-** 
mittce of 1825 that the law of arbitration should be repealed. 
If this suggestion be adopted, Friendly Societies will be deprived 
of one of their greatest safeguards, and be subjected to the irre- 
vocable decisions of the Petty Sessions of the Peace, wliich arc 
frequently composed of persons but very imperfectly acquainted 
with the principles ol‘ the contract of mutual assurance govern- 
ing such institutions, and but loo apt to pay little or no atten- 
tion to the regulations which they themselves have sanctioned, 
and oh which alone they ought to found their decisions. 

It has been already remarked, that the statute by which 
Friendly Societies in England are allowed per cent, from 
Government for their money, docs not extend to Scotland. If 
this important benefit is still to be granted by the statute 
of which notice has been already given by Mr Courtenay 
in the present session ol‘ Parliament, it is trusted that the 
Friendly Societies of Scotland will not be again excluded. If 
they are willing to comply with all the conditions required from 
those in England, it is but fair that they should be likewise 
entitled to the same privileges. Both kingdoms are under the 
same government — both are undef tlie same system of taxation ; 
therefore, ‘‘ where all conti ibute alike, all shoidd receive alike ; 
and it is only where double benefits arc wanted, that they should 
be refused, or paid for accordingly.’** 

Friendly Societies arc exempted by statute from all stamp- 
duty upon bonds granted by their treasurers; and it is pre- 
sumed, that it was only from their payments being hitherto so 
small as not to require stamps, that they were not exempted 
from all stamp-duty whatever. As these societies, however, will 
be now upon a more extensive scale, and be managed upon the 
same principles with the higher assurance companies, it is to be 
feared that receipt, policy aftd oilier stamp duties will become a 
very heavy burden, and one which they will be ill able to bear. It 
is therefore also hoped, that this subject will not be overlooked 
by the legislature in the enactment of any new law for the be- 
nefit and encouragement of tbcse^laudable and highly useful in- 
stitutions. 


( To be vmtinuctl.) 
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Short Sketch of the Geology qf ‘ Nithsdale^ iVc;- 

iiornical jjotnt of VierOy and cmiirastcd with that of the Neigh- 
bouf itig Valleys. By James Stuaut Mkntkath, Es(|. Young- 
er of Closebiirn, Member of the Wernerian Natural Hist(»ry 
Society. ^ 

1. General account. — 2. Banin of New Cumnock. — 3. Basin of Sanquhar. 
— 4. Basin ofCloselmrn. — 5. Basin of Dumfrics.^6. Upper and Low- 
er Basin of A.iinandalc.— 7- Upper and Ijower Basin of Eskdalc. — 
8. Annandalc and Esk<iale contrasted with Nithsdale.— 9. Basin of 
the Dee contrasted with Nithsdale. 

1. J?HE county ofDumfries is traversed from N. to S. by three 
rivers, viz. the Nitb, Annan, and Esk. These rivers, in their 
course from the mountains to the Solway Firth, pass through a 
country in which not only the mountains, hills, and valleys, but 
also the rocks and soils, exhibit much to interest the geologist 
and agriculturist. The general features of the county have 
been already detailed by Professor Jameson in the ‘‘ Mineralo- 
gy of Dumfriesshire.'''* We propose, therefore, in the follow- 
ing remarks, to confine our attention principally to the districts 
traversed by the river Nith. 

The Nith, probably the most beautiful river in the county, 
rises in Ayrshire, and flows through the basin of Cumnock, 
in that county, into Dumfriershirc. In its progress through 
this county, it flows through other three basins, viz. those of 
Sanquhar, Closcburn, and Dumfries, before it reaches the Sol- 
way Firth. 

Having described the Nith as rising in the hills of Ayrshire, 
and flowing through the valley of New Cumnock before it en- 
ters l)umfricsshire, it may be proper first to con^der the basin of 
New Cumnock. 

% Cwmwoefc.— It is bounded on the west, north, 

and east, by greywacke, forming rather low hills, which are 
far from pleasing in their appearance. It is separated from 
the basin of Sanquhar by a ridge of greywacke, nearly three 
miles broad. The length of the basin is about ten miles, and 
the breadth five miles. The coal formation fills all the central 
parts of this basin, and even spreads itself on the east over the 

* Read before the Wernerian Natural History Society, 9lh February 1828^ 
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aides of the grey waeke hills. Coal is worked in several jjace.s. 
It occurs near the surface, in thick seams, fix)m nine feet to 
twelve, but as yet no accurate borings have been made to ascer- 
tain tlic number of beds of it which this basin contains.. The 
best sort is found at the great elevation of upwards of 1000 
feet above the sea, at Mansfield, on the north side of Corson- 
scon Hill. The coal of Mansfield is a cubical and splinty coal, 
rmsed in very large square pieces. There are three princijia) 
beds, of nine, eleven, and twelve feet in thickness. Not far from 
the pits where the coal is now raised, there occurs a curious coal 
deposit, which appears to be a small isolated basin. This bed. 
which js believed to be the three above niontioned b«ls united 
into one, is no less than thirty feet thick, and is immediately 
under a peat-moss, which does not exceed twenty feet in thick- 
ness, and is in a complete state of decomposition. 

Imbedded in the seam of coal of twelve feet in thickness, we 
meet with a bed of canncl-coal sixteen inches thick ; and lately 
another bed of the same coal, twenty-two inches in thickness, has 
been found in an isolated situation. Both these are very free 
of sulphur. To the westward, nearly bet>vecn the sources of 
the Afton and Nith, a bed of cannel coal, three feet thick, is 
met with, but being sulphurous, is not adapted for the prepara- 
tion of gas. On the estate of Mansfield, there is a bed of glance 
coal or anthracite (blind coal) fouf feet thick. 

The coal is associated with slate-clay, biturainuiis shale, and 
sandstone. The sandstone is of .a yellow colour, but soft, and 
therefore of inferior quality. 

The carboniferous or mountmn limestone which underlies the 
coal of the New Cumnock basin, is found in great quantities, 
and may be said to fringe the coal of this basin. There are se- 
veral limeworks in it, where it is burned and })rcpared for mar- 
ket, On the side of Consonscon Hill, which is grcy^^ckc, and 
at a considerable elevation, the limestone, which is of an excel- 
lent quality, crops out. It is burned, and supplies a great range 
of country, not only in this basin, but that of Sancfuhar. 

On tlie banks of the Afton, one of the tributaries of the Nith, 
before it leaves the New Cumnock Basin, galena or lead glance 
occurs in transition rocks, and has been wrought for a consider- 
able time, but to no great extent? 
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The soil of New Cumnock Basin is clayey, stiff and tena- 
cious, such as is generally found covering the coal formation. 
The herbage, though abundant, is coarse. It is, however, well 
adapted for the food of the dairy cow ; and, accordingly, the 
farmers of this basin have availed themselves of this natural ad- 
vantage of their situation, and employed tlie lime whicli is found 
every where at hand in ameliorating the soil, and inij)roving the 
])asture. Much has been ploughed far up the hills, and artifi- 
cial grasses introduced ; and, following up this system, they Iiave, 
by great care and expense, collected a breed of the ('unynghame' 
or Dunlop cow, a small short liorncd animal, unequalled, per- 
ha})s, by (*!ie biced of any other district of Ayrsliire. They make 
great quantities of butter and cheese, which is exported to all 
parts of the kingdom. 

/Die Basin of New Cumnock, though described as one of 
the series of basins in the course of the Nith, cannot correctly 
be viewed as a separate coal formation, but as forming a part of 
that of the great basin of the Ayr, which extends from Muir- 
kirk, (where great quantities of argillaceous carbonate of iron 
are found, raised, and smelted), all the way to the sea, including 
the greatest part of the county of Ayr, which great coal-field 
is separated from that of the Clyde and Forth by a narrow 
ridge of the Stralhavon and Loudon Hills. 

It may not he uninteresting* to state, that, not far from the 
liorders of the New Cumnock Basin, near Old Cumnock, 
phite is found in considerable quantity in the coal formation 
and it might probably be found in this liasin also. 

Notwithstanding the great abundance of coal in the New Cum- 
nock Basin, the demand for it has been inconsiderable, owing to 
its being thinly inhabited, and opening on the north and south into 
a coal country. In one instance, however, the case has been 
different, t A coal occurs near the source of the Nith at Auld* 
know, considered excellently adapted for the working of iron. 
With this view, therefore, it is carried in considerable quantity 
over a great part of the counties of Ayr, Dumfries and Kirkcud- 
bright, often to a distance of fifty or sixty miles, thus forming the 

• A Geognostical description of the Cumnock Graphite will be found in 
rrofessur Jamesoirs Miner alogical Oei^^rription of Dumfriesshire, pp. 158-162. 
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chief exjx)rl from this basin. But, as the road communicating^ 
wiih Dumfriesshire to the eastward of Consonscon Hill is repair- 
ed, and having a considerable descerft all the way to Kirkcem- 
nel, it is probable that the Mansfield c^>al situated in this basin 
will be consumed in Nithsdale. This coal is very carbonaceous 
and highly bituminous, with little or no pyrites. Its unsulphu- 
rous nature renders it a most valuable article to the gas-maker, 
maltster, linie-cokc burner, smelter of ores, and to all who in- 
ilispcnsably require purity of fuel in their operations. It is at 
pfesent employed to prepare the gas for lighting the streets of 
Dumfries, though at a distance of iiKire than thirty miles; and 
its cokc.is carried as far as Ayr. • 

3. Basin of Sanquhar, — The river Nilh, after leaving the Basin 
of New Cumnock, crosses a greywacke ridge through rather a 
narrow ravine, and enters the Basin of Sanquhar. In this ridge 
amygdaloid occurs. The hills which surround this basin are of 
greywacke. They are loftier, and of more pleasing form than 
those of New Cumnock. The Killa, the Youchan, the Crawick, 
and the Menock, have their sources among them, and in their 
course, before falling into the Nith, afford sweet pastoral 
scenery. • 

The secondary rocks in the Sanquhar Basin are the coaljbr- 
nmtion, and secondary trap. The chal Jbrnmtkm occurs only on 
the bottom of the basin. It stretches along both sides of the Nith 
for about seven or eight miles, but scarcely exceeds two miles and 
a-half in width. Its position is very irregular. The strata are 
frequently broken, thrown down, and, as the collier expresses 
it, are full of troubles. They are crossed by two dikes or vgns 
of secondary trap or greenstom^ which, in their course, alter 
the position of the strata. Near to these dikes the coal is char- 
red, and of inferior quality.* The coal of this basin ha»a splin- 
ty character, is generally sulphureous, and leaves a great quan- 
tity of slaty ash after combustion. Of the twelve beds, -f- ascer- 

« 

• Professor Jameson remarks, that a little above Crawick Bridge, there is 
a bed, about four feet thick, of columnar glame^oal or graphite ; It is (Unversed 
by a vein of greenstone.— of DumfricssMrCy p. 89. 

t According to the survey made by Mr Maclaren. 
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tainod by borings in diflerent parts of the basin, the thinnest is 
only a few inches, and the thickest does not exceed five feet. 

At the north-west corner of this basin, a kind of coal is found, 
which is considered of a superior quality, and is chiefly em- 
ployed by blacksmiths. A small deposite of limestone, with coal, 
occurs near the Menock, and appears separated from the coal- 
field of Sanquhar by a ridge of greywacke. It is of such an 
impure quality as to forbid its use in agriculture. The ochry 
sandstone of tne coal-field occurs on both sides of the Nith. 
That which is on the cast side of the river is of a bad quality, 
hardly turning wet ; but ‘that which is found on the west side, 
as near Ihe mouth of the Youchan, of a yellow-whitish colour, is 
an excellent building material. 

Some traces of iron-ore arc observed near Crawick Bridge, 
but as yet this ore has not been turned to account. 

The soil of the valley of Sanquhar is clayey, partaking of all 
the properties of that whicli usually lies upon the coal formation. 
It is stiff, tenacious, and impervious to water, requiring much 
drainage, and much liming, to loosen its texture, and fit it for 
the growth of good herbage. It is, however, distant from lime, 
a circumstance which has hitherto retarded its improvement. 
There is little or no wood in this valley, which makes the cli- 
mate bleak and the scenery uninteresting. 

The Sanquhar coal forma'cion, though of no great extent, has 
long supplied a considerable range of country, as it has afforded 
a principal part of the fuel -of Dumfries and the neighbour- 
hood But, it is probable that in future the extension of market 
of the Sanquhar coal will not be increased, the Ayrshire coal 
being now accessible, and the lower part of Nithsdalc deriving a 

• That this coal-licld, though of but very limited extent, is fitted to sup- 
ply the district in which it is placed ibr a very long period, a short calcula- 
tion will be sufficient to show. 

It has been stated, that the coal-field of Sanquhar is about 8 miles long, 
and scarcely 2i in breadth. This will give in idl about 20 square miles, or 
13,000 square acres. Now, the seams oiT coal, which arc twelve in number, 
as has been ascertained by accurate borings, amount in all to only 18 feet in 
thickn^ But of these several arc only a few inches thick ; and the four 
workable seems scarcely 'amount to more than 15 feet or five yards. Taking, 
then, the workable coal at tliis thickness, or nearly so, it will give us in each 
acre 24,200 cubic yards of coal, or 41 ) all 314,800,000 cubic yards. But each 
cubic yard of coal, as I have been informed by an experienced engineer, Mr 
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considerable supply from England, since the navigation of Ihc • 
Nith has been improved. 

Lying to the eastward of the valley of Sanquhar, in the grey 
wacke mountains, are the great lead- mines of Wanlockhead and 
Lcadhills. The former arc in Dumfriesshire, and the property 
of the Duke of Buccleuch ; the latter, belonging to the Earl 
of Hopetoun, are in Clydesdale. The principal ore at both 
places is galena or lead-glance, which is found in^ great quanti- 
ties. Specimens of many of the more beautiful and rarer of the 
spars of lead arc met with ; ^ and, of late years, mineralogists 
have described new s}>ecies of lead jS^ars as natives of these 
mines. Silver is contained in the lead, and about 7 or 9 oun- 
ces of it can be extracted from the ton. In ISOO, tlie pro- 
duce of the mines of Lcadhills was 25,000 bars,— of Wan- 
lockhead, 1 5,000 bars, each weighing 9 stones avoirdupois, and 
the price being L. 32 the ton, the gross produce exceeded 
L. 80,000 in that year. Since that period, I believe the an- 
nual returns have been far below those of the year 1809* They 
must, however, since they were opened, have yielded millions 
of revenue. 

Gold is found in the sand of the streams in the vicinity of 
these mines. By washing the sand, the nuncr in his leisure 
hours collects a small quantity of this precious metal. It is said 

Bald, may be considered as about 13 cwt., and, therefore, in each aero there 
will be about 22,000 tons of coal* But, deducting even Jth for pillars loll in 
working the coal, which is the utmost ever lost, we shall have of coal for use 
1(>,600 tons in each acre. 

Ndw, it has been ascertained from accounts of the soles, that not more than 

13.000 tons are annually required for the whole district. One square acre 
would therefore supply this demand for one year and a quarter ; and, cotfse- 
quently, the 20 square miles, or 1 3,000 square acres, willbe sufficient for upwards 
of 16,000 years. But, deducting 1000 acres for that which has been already 
wrought, and for whinstone-dikes, and such like in this field, we 6]}all have 

12.000 acres still to break, which, according to the highest rate of demand 
that has hitherto taken place, will supply this district for 15,000 years, a pe- 
riod much more than twice as long that since man has yet existed. 

But, if we take into account the coal of the New Cumnock Basin, which, 
though not hitherto accurately ascertsuned, seems to be much more extensive 
than that of the Sanquhar, the treasure of fuel which this district of Nilhs- 
dale possesses, appears almost unlimited, according to the present rate of do- 
mand. • 

* A fine collection of these has been made by the company at Wanlockhead. 
and may be seen on application to the overseers. 
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that, in the reign of James V*, as much as amounted to the sum 
of L. 100,000 was obtained in one year. 

It is very interesting to observe, that this spot, not more than 
two miles each way, in the county of Dumfries, where a hut 
would perhaps scarcely have been seen but for the mineral 
treasures there deposited, has for more than a century support- 
ed an industrious and comfortable population. The miners at 
Leadhills have a library of 1200 volumes. At Wanlockhcad is 
another of 706 volumes.^ 

The intelligence of the miner is well exemplified by the skill 
with which he cultivates his small j)lot of ground. Elevated 
as is his residence, by industriously raising the Alopecr.rus pra- 
tensis, or the Meadow foxtail, he has early in the spring green 
food to give his cow*^ before the low land farmer. 

The rocks which separate the Sanquhar and Closeburn basins 
assume more the appearance of greywacke slate than in most 
other parts of the range. The stratification is in many places 
nearly vertical, and runs from NE. to SW. The stratification 
is very ](X)se, having the seams filled with a red ochrey earth, 
which is found principally in this quarter. At Burnmouth, a 
place al)out the middle of this ridge, which separates the basins 
of Sanquhar and Closeburn, it has the appearance of indifferent 
slate ; and at Arkland, in the parish of Tynron, a few miles to 
the west, slates for roofing have been raised. Thus there seems 
a slaty structure to extend from Glenochar, a slate quarry in 
Lanarkshire, across the whole of Dumfriesshire in this direction. 

4. Basin of Closcbtirn , — The river Nith, after a tumultu- 
ons course of more than five miles through a rocky chan- 
nel, exhibiting scenery of the most romantic kind, and beau- 
tifully adorned with a great variety of natural wood, enters the 
basin cf Closeburn, which is completely encircled by grey- 
wacke hills, tliat exhibit a pleasing outline. Of these the Low- 
ders are the most striking. They rise to a considerable eleva- 
tion, tvith a smooth grassy slope to the w^est; and, by means of a 
road now opened through them into Lanarkshire, afford one of 

•jiThesc volumes, in the wild regions of the Leadhills, we believe, are more 
thoroughly read, and more anxiously sought after, by the poor miners, than 
arc the numerous and splendid volumes in many of the libraries in the low 
I'oUntry : hence these people arc comparatively well informed. 
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tlic most picturesque passes in tlic soulli of Scotland. This 
is denominated the Pass of Dalvccn. By much ingenuity* 
and labour, a beautifully winding .road has been cut out 
along the sides of the mountains ; and from the great hciglit 
to which it gradually conducts, the traveller, with no little tre- 
pidation, looks down on a small stream or burn, winding like 
a silver thread, about 300 feet beneath him. 

Nowhere, perhaps, in Great Britain is a scene more pleas- 
ing, more placid, more interesting, presented^ than in this 
lo.ng, narrow, mountain pass. Hie sides of its hills, without 
any clothing of wood, are smooth, covered witli a short velvet 
turf, fresh and green during the greater part of the year, af- 
fording abundance of footl to the flocks which graze their decli- 
vities. In the bottom of the valley, bd^^veen these agreeably 
shelving hills, is the Carron Water, here but a small rivulet, 
pure and limpid, and, like the many other burns of Scotland, 
characterizes and enlivens this romantic dell. 

Few more delightful scenes arc offered to the lover of land- 
scape, than he will enjoy in lingering in this beautiful pass of 
Dalveen, in a calm summer’s evening, when the lights and long 
shadows of a setting sun fall on its mountain sides, enlivened by 
numerous variously grouped flocks. 

To the southward of Dalvccn, in the same range of hills, the 
Lowders, is another pass, called tjie Walpath, communicating 
with England and the northern parts of Scotland, through 
which the Romans carried their road, and of which traces still re- 
main. This road, scarcely at present more than a tract, passes 
close to the village of Durisdeer, in the church of which the 
traveller will be interested by some fine sculpture in the tomb 
of the Queensbery family. It is, however, far inferior in itild 
picturesque scenery to that of Dalveen ; and, offering many ob- 
stacles to the modern road-engineer, was deemed by him unfit 
for opening a communication through the Lowders intol.anark- 
sliirc. Dalveen Pass was therefore preferred ; and happy it is 
for the traveller that utility* and sweet pastoral scepery could 
be united. 

There is more wood in this basin than in the two we have just 
described ; the banks of the Carron, the Cample, the Scar, and 
the Shinnel, tributaries of the Nifh before it quits the valley 
of Closeburn, being all beautifully fringed with natural wood. 
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The lK)ttoin of the valley of Closcburn is covered with second- 
• ary rocks. These arc sandstone and limestone. The most 
abundant rock is sandstone. Of it there are three varieties, tlie 
red, white, and grey. The red appears to be the new red sand- 
sUme^ and is by far the most abundant. It varies much in its 
texture, being sometimes hard, but oftener soft and friable. It 
lies over all the other strata of the basin, but is almost 
entirely confined to tlie east side of the Nilh, as scarce- 
ly any of it is seen on the west. One of the best examples of 
the appearance of its varied structure, and the irregularity of its 
dip, may be seen at the Gateley Jlridge Quarry on the Cample, 
where this red sandstone exhibits its beds lying in all manner of 
directions, horizontal, upright, and variously inclined. In this 
quarry roofing-ilags raised, which arc carried to a great dis- 
tance, and even exported to England. Being pervious to water, 
they are unfit for roofing until they have been brushed over 
with coal-tar, when they become an excellent substitute for slate. 
Not only flags for roofs, but als<) lintels of doors, windows, &c. are 
here prepared, and supply the whole neighbourhood. At Crigup 
Linn the new rc*d sandstone covers the other strata of the basin, 
which arc to be seen rising from underneath it. The red sandstone, 
easily worn away by the running water, is at the Crigup Linn, 
by the continual chaffing of the Crigup, scooped into a very 
deep ravine, its sides presenting rocks of every picturesque form, 
and overhung by rich foliage. It was to this romantic dell that 
the unjustly persecuted Covenanters fled for shelter in their des- 
perate fortunes. And the pen of the inimitable Sir Walter 
Scott has lately given this linn a classic interest, by having, in his 
talc of Mortality, made the Crigup Linn the retreat of the da^ 
ring Balfour of Burleigh. 

The red sandstone of this valley is, in general, a good build- 
ing stone. The most esteemed is that raised at the Gateley 
Bridge 'quarry, where it is hard, tough, and very durable, re- 
sisting, in those houses built of it, the action of the weather, 
and indicating no appearance of waste or decay. Other but 
less frequent varieties of this sandstone, arc soft, and decay on 
exposure to the weather. Of this a striking proof may be ad- 
duced in the case of Drumlanrig Castle, which was built at the 
same time with Heriofs Hcspital, by the same architect Sir 
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Inigo Jone.s, but is in a dcciiyed state compared with that 
building. * • 

Not far from the Gatelcy Bridge,^ red sandstone quarry, a 
mile up the Cample, basalt occurs in pentagonal columns. It 
appears to form a narrow ridge or dike, traceable from Mor- 
ton-Mains Hill on the north-east of this spot, and it seems to 
take the direction of the Linburn Hill on the south-east*. 

The white and grey sandstones, under the red sandstone, arc 
not found in any considerable quantity. The which oc- 

curs very seldom, is hard and compact in its texture, and well fit- 
ted to resist tlie effects of the weather. Of the grey more is 
found, and it partakes much of the cliaracters and qualities of 
the whit&. 

The limestone is found only at the soiitli end of the basin of 
Closeburn on both sides of the Nith, as at Closeburn and Bar- 
jarg, but at the latter in much less quantity 

( To he concluded in cur next Number.) 


A Propositim for carrying on a Course of Earpcrlments^ with 
a view to ccnistructing^ as a National Instruments a large 
Rtfracting Telescope^ with a fluid concave Lens^ instead of' 
the usual Lens of Flint Glass. Addi csscd to his Royal High^ 
ness the Lord High Admiral^ and the Right Honourable and 
Honourable Members of' the Boari of LongiUide. By Peteji 
Baulow, F.R.S. Mem. Imp. Ac. Petrop., ^c. t^c. 

[This Memoir has been i)resented to the Board of Longitude ; and wc 
are gratified to add that the members have ordered the experiments to 
he pursued. Mr Barlow is accordingly, as another steji, attempting an 
eight inch aperture, of ten feet in length, but with a focal power of 
about sixteen feet.] ^ 

In a memoir I had the honour to present to the Royal Society 
in the early part of the year 1827, which was published in the 

• In this valley there are no fixed rocks of granite, and indeed none nearer 
than perhaps thirty miles. It is ver^ curious, however, that there are round- 
ed blocks of it found in many places on the surface, some of theifi exceeding 
a ton in weight. The same occurs in other districts, where the distance from 
the granite foniiation is still greater, as in Cheshire. The existence of these 
masses in such situations, has never yet perhaps been satisfactorily accounted 
for. Two explanations have been offered ; according to the one, they ore of 
lacustrine origin— while the other connect! them with the Mosaic deluge. 
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last Part of the Philosophical Transactions, I have given an ac* 
count of a scries of experiments I made, assisted by the practi- 
cal skill of Messrs W. and T. Gilbert, instrument makers to the 
Honourable East India Company, on the construction of refract- 
ing telescopes; in which memoir I have also described a new in- 
strument for simplifying the determination of the dispersive 
jwwer of glass, and I am in hopes that I have so far succeeded 
in removing from the several formiilaj those terms which involve 
quantities too refined to be followed out in practice, that no dif- 
ficulty of calculation can be said to remain in the construction .of 
this instrument : nor is there any practical one which the inge- 
nuity of our opticians would not overcome, provided glass could 
be obtained of sufficient size and purity. But here, ‘unfortu- 
nately, an impediment interposes; and therefore, with a view to 
avoid an obstacle we have not at present been able to overcome, 
I turned my attention to the adoption of some fluid to supply 
the place of the flint lens. The construction of flint object 
glasses, retaining, however, the flint lens, had been formerly at- 
tempted by Dr Blair with considerable success, but which, for 
some reason, was not afterwards pursued I was not at first 
fully aware of the fluid employed by this ingenious philosopher, 
and* moreover it was at least possible that some other might be 
found equally well, if not better, suited to the purpose. I there- 
fore determined to begin dc ifwvo^ and ascertain with my new in- 
strument, which was easily made applicable to the purpose, the re- 
fractive index and the dispersive power of every fluid which ap- 
peared to possess properties likely to answer my intended pur- 
pose. I had proceeded some way in this inquiry, with several 
oils, acids, &c., when I made trial of the sulphuret of cai'bon, 
arftl here I found at once a fluid which appeared to possess 
every requisite I could desire. Its index being nearly the same 
as that of the best flint glass, with a dispersive power more than 
double,' perfectly colourless, beautifully transparent, and, although 
very expansible, possessing the same, or very nearly indeed -f-, 

• It appears from an article published since this was written, that Mr Blair, 
the son of Dr Blair, is at piescnt engaged in pursuing his fiither’a views. 

1 have never found any appreciable numerical difference in the refrac- 
tive index of this fluid between the temperatures of 31* and 84% the fluid being 
hermetically sealed. ^ 
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the same optical properties under all temperatures to which it 
is likely to be exposed in astronomical observations, except per- 
haps direct observations on the solar disc, which will probably 
be found inadmissible. 1 felt so confident, from the result ob-, 
tained with the dispersive instrument, of the applicability of this 
splendid fluid to the purposes I had in view, that after some 
trials as to the best method of inclosing it, and of applying the 
correcting lens, I attempted at once a telescope of six inches 
aperture and of seven feet length; but some unforeseen difficulty 
having interposed, after several unsuccessful trials, I laid it by^ 

’ and undertook one of three inches aperture. I was here more 
fortunate, having, with this instrutnent in its first rude experi- 
mental form, without any adaptation or sl, lection of glasses, se- 
parated a great number of double stars of that class which Sir 
William Herschell has pointed out as tests of a good three and 
a half inch refractor ; I can sec with it the small star in Polaris 
with a power of 46, and with the higher powers several stars 
which arc considered to require a good telescope, as, for example, 
70, p Ophiuchi, 39 Bootis, the quadruple star 6 JLyrae, ^ Aquarii, 
« Herculis, &c. Encouraged by my success on this instrument, 
I again attempted the six inch object glass, w ith a different man- 
ner of adjusting and securing the lenses ; and the result of my 
endeavours I lay with confidence before the Board of Longi- 
tude, feeling convinced that every proper allowance w ill be made 
for the imperfections of a first attempt, at a novel construction, 
on a considerable scale, and which professes only to prove the ap- 
plicability of the principle, and not the completion of the expe- 
riment. With this instrument the small star in Polaris is so 
distinct and brilliant with a power of 1 43, that its transit might 
be taken with the utmost certainty. But as this and the former 
instruments are both before the Board of Longitude, and have 
been examined by some of its members, I would much rather 
they would report their opinion of the performanct^ of them, 
and more particularly of the promise they hold out, than to give 
my own. I shall therefore ^proceed at once to describe the prin- 
ciple of the proposed construction, which possesses some novel- 
ty, and offers some advantage not to be obtained with any glass 
ever- made, or likely to be made; although I am quite ready to 
admit, that if glass could be obtained of sufficient purity and 
size, the permanent nature of tliat material would, probably, 
JANUAHY — MARCH 1828. y 
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give it a preference before any other in the constriictk)!) of re- 
fractirfg telescopes. My object is (as I wish distinctly to be un- 
derstood) not to supplant the use of flint glass in the conslruc- 
,lion of this insli’iunent, but to supply its place by a valuable 
substitute in cases where the former cannot be obtained suffi- 
ciently large, or where it can only be obtained at an expence 
which must always limit the possession of a good astronomical 
telescope to persons of fortune and to public institutions. 

‘ Principle of Construction. 

In the usual construction of achromatic telescopes, the two 
or three lenses composing the object-glass arc brought into im- 
mediate contact, and in the fluid telescope proposed by Dr 
Blair, the construction was the same, the fluid having been in- 
closed in the object glass itself. Nor could ;my change in this 
arrangement in either case be introduced with advantage ; be- 
cause the dispersive ratio between the glasses in the former in- 
stance, and between the glass and fluid in the latter, is too close 
to admit of bringing the concave correcting medium far enough 
back to be* of any sensible advantage. The case, however, is 
very different with the sulphuret of carbon. The dispersive ra- 
tio here varies (according to the glass employed) between the 
limita *298 and which circumstance has enabled me to 

place the fluid c*orrecting lens at a distance from the plate lens 
equal to half its focal length ; and I might carry it still farther 
back, and yet possess sufficient dispersive power to render the 
object glass achromatic. Moreover, by this means the fluid 
lens, which is the most difficult part of the construction, is re- 
duced to one-half, or to less than one-half of the size of the plate 
Icns^ consequently, to construct a telescope of ten or twelve 
inches aperture involves no greater difficulty in the manipulation, 
than in making a telescope of the usual description of five or six 
inches aperture, except in the simple plate lens itself; and, 
what will be thought perhaps of greater importance, a telescope 
of this kind of ten or twelve feet length, will be equivalent in its 
focal power *to one of‘ sixteen or twenty feet. We may, therefore, 
by this means, shorten the tube several feet, and yet possess a 
focal power more considerable than could be conveniently given 
to it on the usual principle of construction. This will be better 
understood from the annexed (diagram. 
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III this figure A B C D represent the tulie of 
the 0 incli telescope, C D the plate object glass> 
F the first focus of rays, d e the fluid concave lens, 
distant from the former 24 inches. The focal 
length M F being 48 inches, and, consequently, 
as 48:6: : 24 : 3 inches, the diameter of the fluid 
lens. The resulting compound focus is 62*5 
inches ; it is obvious, therefore, that the rays df, 
L\f^ arrive at the focus under the same convergengy, 
and with the same light as if they proceeded from 
a lens of 6 inches diameter, placed at a distance 
beyond the object glass C D, (as C' If), deter- 
mined by producing these rays till they meet the 
sides of the tube produced in C' D', viz. at 62.5 
inches beyond the fluid lens. Hencu, it is obvious, 
the rays will converge as they would do from an 
object glass, C' D', of the usual kind, with a focus 
of 10 feet 5 inches. We have thus, therefore, 
shortened the tube 38*5 indies, or have at least 
the advantage of a focus 38*5 incher. longer tlian our 
tube ; and the same principle may be carried much 
farther, so as to reduce the usual length of refract- 
ing telescopes nearly one-half, without increasing 
the aberration in the first glass bfeyond the least 
that can possibly belong to a telescope of the usual 
kind of the whole length. It should, moreover, be 
observed, that the adjustment for focus may be 
made either in the usual way, or by a slight 
movement of the fluid lens, as in the Gregorian 
reflectors, by means of the small speculum. In the 
latter case, the eye-piece is fixed, which may pro- 
bably be convenient for astronomical purposes, in 
consequence of the great delicacy of the adjustment. 

Thus far every thing is fei favour of the pro- 
posed construction ; but some doubtful points 
may probably present themselves, viz. Is not the 
opening of the. lenses to so great a distance calcu- 
lated to produce an irrationality in^the two spectra ; 
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or, is there not in the beginning such an irrationality ? Se- 
condly, May there not be a great loss of light by reflection at 
the second lens, considering the density of the, rays at the place 
- of incidence ? The best reply to these questions is a reference to 
the two telescopes already constructed, which exhibit no remark- 
able defect of either kind*, at least that I am awai’e of; on the 
contrary, wiUi regard to the latter, the quantity of light is rather 
in excess than in defect, compared with the usual construction. 
Other queries relative to the ultimate success of this proposition 
may also reasonably be anticipated ; as, for example, can the 
fluid be permanently secured ? and, if so, Will it preserve its 
transparency, and other optical properties ? Will it not act upon 
and destroy the surface of the glass, &c. ? To these and •similar 
queries I reply, that, with any particular fluid which has not 
been submitted to these trials, experience is the only test we can 
have. Our spirit levels, spirit thermoracters, &c. show that 
some fluids at least may be preserved for many years, without 
experiencing any change, and without producing any in the ap- 
pearance of the glass tubes containing them. I beg, however, 
to add, that, should any of these happen except the last, nothing 
can be more simple than to supply the means of replacing tlie 
fluid at any time, and by any person, without disturbing the ad- 
jvi^ment of the telescope ; and the same means may be resorted 
to (if they should be found necessary in constructing a very large 
instrument), to prevent the external pressure of the atmosphere 
distorting the figure of the glasses containing the fluid. Such 
experiments as these, however,* and the construction of an achro- 
matic fluid refracting telescope, willi a proper stand, on the 
scale which I feel every confidence in being able ultimately 
to accomplish, viz. one of at least or 14 inches aperture, 
involve expenccs which can only be conveniently borne by men 
of fortune and public institutions, I have therefore done my- 
self the honour to submit my proposition, with the results al- 
ready obtained, to the Board of Longitude ; and if these first 
results, although not every thing that could be wished, should 
sUll be such as to prove the practicability of the Proposition, and 

• Mr Barlow has since presented a Memoir to the Royal Society, illus- 
iira^ng, on theoretical principles, the tendency of this construction to destroy 
the secondary spectrum, an imperfection inseparable from the usual form of 
refracting telescopes. *’ 
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to justify farther attempts, I have no doubt the Board will, <is 
far as is consistent with its constitution, forward the prosecution 
of the experiments, and ultimately the construction of an achro-* 
matic telescope, which shall exceed in aperture and power any 
instruments of the kind hitherto attempted. It is hardly neces- 
sary for me to add, that in such case it will give me great satis- 
faction to undertake the direction of these operations, with the 
aid of Messrs W. and T. Gilbert, to whose liberal and scientific 
.views, as well as to their practical skill and ingenuity, I have 
been much indebted for having thus far proved the practicabi- 
lity of my proposition. . 

Pf.tkr Bari.ow. 

Royal Military Acadkmy, I 
VMh October 1«27. ( 


On the Principal Causes of the Difference of Temperature on 
the Globe, By Baron Alexander Von Humboldt. * 


L HE distribution of heat over the globe, has for many years 
formed one of the principal objects of my researches. This sub- 
ject is intimately connected with the local differences of the pro- 
ductions of nature, with the agri^julture and the commercial in- 
tercourse of nations, and even, in several respects, with their mo- 
ral and political situation. The time is past when we were satis- 
fied with some undefined views on the difference of geographical 
and physical climates, and when all the modifications of tempera- 
ture were ascribed either to the shelter afforded by ridges of 
mountains, or to the various elevations of the surface df the 
earth. We have seen, that the remarkable differences of 
climates which we perceive in large tracts of country, under the 
same latitude, and on the same level above the surface of the 
sea, do not arise from the trifling influence of individual locali- 
ties, but that they arc subject to general laws, detei;priined by the 
form of the continents in general, by their outlines, by the state 
of their surface, but particularly by their respective positions, 
and the proportion of their size, to the neighbouring seas. The 


* Extract from a public Lecture delivered in the Royal Academy at Berlin, 
on the 3d of July 1827. 


330 M. Humboldt on the Difference of the ' 

relative position of the transparent and opaque, of the fluid or 
solid parts of the earth, modifies the absorption of the solar rays 
falling under the same angles, and at the same time the produc- 
tion of heat. These circumstances, the winter cover of ice and 
snow, which is peculiar to the continents, and to a very small 
part only of the seas ; the slowness with which large masses of wa- 
ter are heated and c(X>led ; the radiation from smooth or rough 
surfaces, towards a cloudless sky ; the regular currents of the 
ocean and of tlie atmosphere, by which water aiul air from dif- 
ferent latitudes and differetjt depths and heights are mixed ; all 
concur to produce the peculiarities of climate. It may therefore 
be said, that every place has a double climate, one depending on 
general and remote causes, on the general position and shape of 
the continents, and another determined by the peculiar relations 
of its locality. 

Since the problem of the geographical distribution of heat has 
been considered u}3on general principles, meteorological ob- 
servations have been conducted in a more efficient manner. 
A smaller number of them now lead to certain results ; and 
the discoveries made within the last twenty years, in the most 
remote parts of the globe, have gradually enlarged the point 
of view. Physical and geological inquiries have now become 
equally important objects of all extensive voyages and tra- 
vels. To begin with the extreme north, I shall here, in the 
first place, mention a man, whom the dangerous and trouble- 
some occupations of whale-fishing, which were the object of his 
voyage, have not prevented from carrying on the most refined 
meteorological and zoological observations. Captain Scoresby 
has, ^or the first time, determined the mean atmospheric tem- 
perature of the Polar Seas, which he has taken between the 
volcanic Island of Jan Mayen, and that part of East Greenland 
discovered by himself. In endeavouring to discover a north- 
west passage, the English government has succeeded in affording 
to geography, to climatology, and to the theory of magnetism, 
services which were originally promised to the commercial inte- 
rest of nations. Parry, Sabine, and Franklin have, for several 
years, been employed in investigating the temperature of the at- 
mosphere, and of the sea, in tbj polar regions ; they have pene- 
rated to Port Bowen and Melville’s Island, consequently nearly to 
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N. Lat. ; and they have, in this arduous task, displayed, a 
perseverance, of whicli we find hardly a parallel instance in the 
history of human exertions and struggles against the elements.* 
Captain Weddell has recently destroyed the ancient prejudice, 
sanctioned by Cook''s illustrious name, that the South Foie is, on 
account of a more extended mass of ice, less accessible than the 
North Pole. The discovery of a new archipelago to the SSE. 
of Terra del Fuego, has led to an expedition in which Captain 
Weddell found a sea completely free from ice, under the 74'' 
Lat. (far beyond two solitary islands discoveretl by the Russian 
Captain Billinghausen.) * 

In turning to the temperate zone, we find a great many points 
where the average temperature, which hitherto was considered to 
be invariable, has been measured. Various astronomers in New 
Holland, and on the foot of the Indian Himalaya, Catholic and 
Protestant missionaries at Macao, in Van Diemen’s Land, and in 
the Sandwich Islands, have furnished us with new facts towards 
comparing the northern and southern, the eastern and western 
hemispheres, in the torrid and temperate zones, consequently 
those parts of the globe which arc most abundant in water, as 
well as those which are most abundant in land. In the same 
manner, Tlie proportion of heat under the* line, and in both the 
tropics, has been determined. These points, as ascertained in 
numbers, are particularly important as fixed points, because they 
may, like the zone of the warmest sea-water, (between 84° and 
87° Fah. ; 23° and 24° 5' R,), in future ages serve to determine 
the, much disputed mriability of the temperature of our planet. 

It is necessary to mention here, that we have been long in 
want of climatological determinations in the most southermparts 
of the temperate zones, between the 28° and 30° lat. This part 
of the woyld forms as it were an intermediate link between the 
climate of Palms, and that region in which, according to the 
tradition of the east, mankind, along the Mediterranean, in 
Asia Minor, and Persia,'first awoke to intellectual developc- 
ment, to mild manners, and to taste in the cultivation of the 
arts. The observations of Niebuhr, Nouet, and Coutel in 
Egypt, those of my unfortunate friend Ritchie in the Oasis of 
Murzuk, could, on account of local circumstances, only lead to 
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erroneous resuUs* The large and classical work on the Canary 
Islands, for which we are indebted to Mr Leopold Von Buch, 
has now also filled up this blank, in the same way as his travels 
in Lapland and to the most northern promontory of Europe, 
first furnished us with a clear illustration of the causes which, 
in the Scandinavian peninsula, beyond the polar circle, diminish 
the severity of the winter cold, and preserve to the springs the 
temperature whicb they had received from deeply seated strata, 
and which occasion, under the influence of a continental climate 
and that of the coast, an unequal elevation of the snow line, and 
of the upper limit at which different species of trees grow. 

If we follow the current of the sea, which traverses the 
great valley of the Atlantic Ocean, from east to west, we find 
almost unexpectedly rich sources of instruction in the New 
World, from Russian America, and the settlements of the 
Canadian hunters, to the River La Plata, and the most southern 
parts of Chili. It is no longer foreign naturalists who commu- 
nicate to us the notices they have been able to collect during a 
short residence in plains, rich in wood and grass, and on the 
ice-covered ridges of the Cordillera; we have no longer need to 
judge of the mean temperature of the whole year by that of 
single months or weeks ; here we obtain every where solid and 
complete information from the inhabitants themselves. 

The executive power of the United States of North America 
has ordered meteorological observations for five years to be made 
three times a day, at seventeen different points, occupied by mi- 
litary garrisons, between the and 47° laffi between the Mis- 
souri and the AUeghanys, the lake Michigan, and the coast of Pen- 
sacola; and from these observations, the average temperature of 
days, months, and of the whole year, is drawn. These obser- 
vations calculated by Mr Lovell, surgeon-general of the army, 
have been ' published at the expense of the American govern- 
ment, and have been distributed to all scientific institutions in 
Europe. If this excellent example was followed in the eastern 
part our continent, and if, by the command and at the ex- 
pence of a powerful monarch, similar comparative theometrical 
observations were carried on in well selected points in the ex- 
tensive district situated between the Vistula and the Lena, the 
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' alUT J)r OudiK'y’s death, tlie tciiipcraLiirc of llic air was not he- 
Jow 49’ Fahr. (7^" It-)- In South America, at a less distance 
ironi th(3 equator, near Bogota and Quito, I saw tlie water free 
from icc, at tlie height of 8500 and 9000 feet, notwithstanding 
the strong cftect of the radiation of high plains in producing cold. 
In the manuscripts of young Beaufort, who died lately in 
Upper Senegal, a victim to scientific zeal, I lind that utuh'i- 
the 16th degree of latitude, tl)e thermometer marked in the 
sliade on the same day 113''Fahr. (36’ B.) at noon, and 59' 
Fahr. (12’ R.) early in the morning. The temperature ol‘ 
the air in the plains of America never sinks so low in the .same 
northern latitude- In laying bclbre the Academy last ycai*, 
a detailed account ol‘ the excellent labours of Fhrenberg and 
Ilempcrich, I have already mentioned the cold to whicli these 
learned travellers were exposed, when in the Desert of Dongola 
under the 19th degree of latitude. North winds* penetrated into 
this southern tropical country, and, in December, the thermo- 
meter sunk to 38’ Fahr. (2° 5^ K.) above the freezing point, con- 
sequently 12 ’ of 11. low er than it had ever been observed, imdta* 
the same latitude, in tlie West Indies, according to the accounts 
carefully collected by myself. It is astonishing to find Africa 
in its deserts colder than America, with all its rich vegetation, 
and this noton the margin of the tropics, but at the very centre 
of them. The true causes of this singular cooling process 
have not yet been sufficiently explained. Perhaps it is the ra- 
diation of heat from the soil through the dry air towards a cloud- 
less sky, or a sudden expansion produced by the pouring ol’ 
humid strata into this dry air, and the descent of the upper 
patts of tlie atmospliere. 

It is generally known that more than two-thirds ol* our planet 
are covered by a body of water, which, by its contact with the at- 
mosphcle, exercises the most pow'erful influence upon the climate 
of tlie continents. The rays i'rom the sun produce heat according 
to dilferent la\vs, as they fall either upon the water or upon the 
solid surface of the earth. The mobility of the ]:)articles of 
which we imagine fluid bodies to be composed, produces cur- 
rents and an unequal distribution of temj)erature; cooled and con- 
densed by radiation, the particles of water sink to the bottom. 
By ascending in balloons, climbing upon insulated peaks of 
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mountains, by tlicrinciscopic apparatus sunk into the sea, it has* 
been possible to determine the velocity ol’ tlie cooling })rocess 
which takes place at difFerent seasons, from below uj)wards, in the 
atmosphere, and from above downwru-ds, in the occean, and in 
fresh water lakes. The animals, therefore, which dwell in both 
these elements, find on each point of the globe*, in the aeriform 
and licpiid elements, the most heterogeneous climates, placed in 
strata om* above another. In the de]>th of the sea, wilder the I /me, 
and in alpine lakes of the temperate zone, tlicre is always a lixt'd 
degree of cold, viz. that degree at winch the water attains the 
greatest density. The exjx*rimerits of Ellis, Foj stcr ayd Saus- 
sure, liavc been repeated under all zones and in all deptlis ; but 
what we know of the low(‘sl temperature f)l‘ the air, and of sea- 
Avatcr, as wh‘ 11 as of the greatest ellcct of the radiation of heat be- 
tween the tropics, serves "'as an infallible proof that the coUl 
w'hich there exists near the bottom of the sea, is produced by a 
current which, in the depths of the ocean, jiasses Irorn the poles 
towards the equator, and e(^)ls the inferior strata of water in tlie 
southern ocean, like the current of air in the upper atmos})liere, 
w^hich moves from the equator to the ])olcs, to tcmjier the cold 
of the wint^iu the northern regions. 

The immortal Henjamiii Franklin first taught us that sand- 
banks are sooner recognised by tlie thermoinctcr than liy the* 
sounding line. They arc islands of the submarine land, Avhicli 
tlie elastic subterranean powers had not been able to elevate 
above the surface of the water. On tlie dedivify of the shoals, 
the inferior and colder strata ascending by impulse, arc mixed 
with the upper and w'anner ones ; and thus the sudden cold of 
the sca-water shews to the navigator that danger is near. 'J^he 
shallows, by their temperature, act on tlic air above them, in 
Avhich they produce fogs and groups of clouds, Avhich are per- 
ceived at a great distance. 

Before more extensive investigations had been made on the 
distribution of heat over tlic globe, it was believed that the cli- 
mate of two places could be determined by the extremes of ihe 
temperature in summer and Avinter. This view of things has 
still lieen preserved in popular opinion, Avliilst naturalists have 
long ago renounced it as erroneous f for, although undoubtedly 
the extremes of single days and nights are in a certain pro|3or- 
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' lion to tho niciin temperature of the year, yet the distrihiitioii of 
licat in tile different seasons is strikingly different, although 
the mean annual temj^eraturc he one and the same, — a circum- 
stance whicli has a very great influence on the growtli of plants 
and on the health of man. I have endeavoured to determine 
the law of this distribution, according to different situations 
and heights. But ctnnparativc results in numhers ought to con- 
tain the mean tem})crature of every month, derived from the 
two extremes of every day, sup])osing an arithmetical series to 
be formed. This method was first adopted by Reaumur in 
1735 : l.'c compared the produce of two harvests, not (like Hcr- 
schel) with the numbers and si/e of the spots in the sun, but 
with the quantity of heat which the conrreceived in the time of 
vegetation. JVlany labours have of late been directed towards as- 
certaining the hour, the mean tianperature of wliich expresses 
also that of the* whole year. I here only mention the observa- 
tions carried on in Scotland at Leith Fort. The night watch 
of a niilitary post has been employed lor establishing observa- 
tions of the thermometer during two years, from hour to hour ; 
and from the mass of these observations, which ought to he re- 
peated in other latitudes, it h.as been calculated, that, in the la- 
titude of Fdinburgh, a single daily observation at 9 o’clock 13 
minutes in the morning, anrl in the evening at 8 o’clock 29 mi- 
nutes, would he suflieient to fix the average heat of the year 
Of the months, it is April and October which give this important 
result (a fact, first discovered by Leopold and Von Buch, which 
is connected with remarkable modifications of the upper currents 
of the atmosphere), except when, as in the island of Grand Ca- 
nary, i(K;al causes carry the maximum of heat to a later period, 
and place it in October, 

If I frequently allude to the groat increase of meteorological 
observations within tlie last twenty years, 1 by no means wish 
to express an opinion that the perfection of climatology is pai’ti- 
culmly founded on such an increase. Here, as in all collec- 
tions of knowledge derived from exjK'riments, wliich are too 
soon denominated sciences, every thing depends on an accu- 

■ A result, which does not differ from the true by one-half degree of 
Iteaumur’s thennonieter, is alsc obtained by the mean of two hours of 
the same denomination . — Results of the Thcrmometrical Observations made at 
J.eith Vort every koto oj the day and niyht dunnythe years 1824 and 1825, ji, 19. 
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rate (inception of nature,” and a just view of the consc- 
tpiciiccs to be drawn from well-arranged facts. If we atteni])! lo, 
conceive the problem of tlie distribution of temperature in its 
most general sense, we may imagine the planetajy heat either (as 
in the present oxydised, hardened surface t)f the earth) to ])e a 
consequence of tlie position in relation to a central body, which 
excites heat ; or (as in the first state of the condensation of matter 
dissolved in the form of vaj)oiir) the consc'tjuence of internal 
processes of oxidation, precipitation, changi' of capacity, or elec- 
tro-magnetic currents. Many geognostical pluaiomcna, wliieli 
I have mentioned in another paper, seem to indicate such a de- 
velopement of internal lieat, jjroduced Hy our planet itself. More- 
over, tlfe doubts raised against tlie ])eculia)* heat in mines in 
both parts of the world, have been eniirely removed by recent 
experiments of an ingenious astronomer M. Arago, on water 
rising up through deep borings in what are called Artesian Wells. 
The greater the depth from whicli the water ascends, tlic warmer 
it has been found. In this case, there can be no suspicion of‘ 
strata of air sinking down and being c ndenseil, and consequent- 
ly disengaging heat ; nor can the neighbourhood of men, or of th; 
lanterns of miners, exercise an iidluence in this case. The waters 
carry along with them the heat wliieli (hey liave acc[uircd by a 
long contiiTlicd contact witli ro(!ky masses at'di/fei enl de})ths. 

These imjiortant observations .shew how, independently of the 
obliquity of the ecliptic in the earliest, and, as it were, youthful 
state of our planet, the tropical temperature and tropical vege- 
tation could arise under every zonv, and continue, till, by the 
radiation of heat from the hardened surface of the l arth, and by 
the gradual filling up of the veins with heterogeneous minerals 
a state was formed, in whicli (as Fourier has shewn in a pro- 
found mathematical w ork) the heat of the surface, and of tlie 
atmosphere, depends merely upon the position of the planet to- 
^ward^a central body, tlic sun. We gladly resign to ^hcr na- 
tural philosophers the task^ decide, how deep below the oxi- 
dised and hardened surface m the earth the melted fluid masses 
lie, which are poured out through the apertures of\olcanocs, 
which periodically agitate the continents and the bottom of the 
ocean, and force hot mineral springs upwards through clefts in 
granite and porphyry. The dejilh of our mines is too inconsi- 
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dcrable to enable us, from the unequal increase of. temperature 
, wiiieli lias been liitlierto observed in them, to give llie satisfac- 
tory numerical solution of a ])roblem which occupies the ciu 
riosity of men wd)o live, as it were, upon a vault of rocks. Suf- 
fice it licre to point out how the recent view^s of geologists have 
revived tlie old mythus of ryrojdegcton and of I-Ie})liaslos. 

When a planet is everywhere surrounded by aerial strata, 
and when the oxidised surface of the earth, with its clefts 
almost everywhere closed or filled iq), by a long radiation 
of heal, has arrived at a state of equilibrium between receiving 
and losing, in such a manner that its external temperature aild 
the dillerence of climates' arise solely from its position towards 
the sun,' towards a larger central body which is perpetually ge- 
nerating light, then the problem of the temperature of any place 
in its most general form, may be considered as dependent solely 
upon the manner in wliicli the influence of the iricridian height 
of the sun manifests itself. This height determines, at the same 
time, the magnitude of the semidiurnal circles, the density of 
the acM'ial strata, through which the rays of the sun pass, before 
they arrive at the liorizon ; it also determines tlie quantity of the 
absorbed or calorific rays (a quantity whicli rapidly Increases 
with the size of the angle of incidence) ; and, lastly, the number 
of the rays of the sun, which, mathematically consid»./ed, a given 
horizon receives. The production of heat, as fai’ as a greater or 
less is concerned, can accordingly be considered as proceeding 
from the illuminated surface of the earth. The absorption 
which the rays of the sun \mdergo in their passage through the 
atmospliere, or (to express it in another manner) the production 
of heat by the diminution of light is extremely small ; but never- 
theless is perceptible on the ocean, where, at a great distance 
from the coast, and even when the water was colder than the 
atmosphere, I observed the temperature of the latter increasing at 
noon the height of the sun *. 

Recent researches + have shewn, that, in both continents, 

i 

• Mr Amgo has first called ray attention to this remarkable efiect of the 
absorption of light in the atmosphere. — Con. des Terns pour 1828, p. 225. 

-|- Essai Politirpic sur I’Isle dc Cuba, 1828, t. li. p. 7^-82. where 1 t])ink 
I have obviated the doubts raised by Mr Atkinson.— .Mem. of the Astron. 
Soc. vol. ii. p. 137, 137- 
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uncler the oc/iialor, where the mean tcmperaUire rises to 852^" 
Fahr. K.) it is not much warmer than it is in 10^ 

north and south latitude. According to the ("oniinentary ot* 
Genii nils on the Astronomical Poem of Aratus some Grei'k 
philosophers believed the temperature of the tropics even to sur- 
pass that of the efjuator. M. Arago has^ in a very ingenious 
manner, demonstrated, by numerous optical experiments, that, 
from the vertical incidence to a zenith distance of 20% the (|uan- 
tity of the reflected ligJit (and the lesser heating pf the illumi- 
nated body <Iepends on this quantity), remains almost the 
same. In comparing the mean annual temperatures with one 
another, I find, that, in the westei n part *of the old continent, the 
temperatures diminish^ from the south towards the north in the 
following proportion : 
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In both tlie continents, tlic region where tlic diminution of heal 
is most rapid, is to be found between 40° and 45° latitude. In 
tliis result, the observation agrees in a remarkable manner with 
the theory ; j^r the variation of llie square of the cosines which 
expresses iht? law of the mean teUiperature, is largest at 45' lati- 
tude. This circumstance, as I have ^hown in another place, lias 
exercised a very beneficial influence on the state of civilisation 
of those nations who live in the mild countries, under this, the 
medium parallel of latitude. There the district where the vine 
grows, borders upon that of the olive and orange tree. No- 
where else upon earth (in proceeding from the north to the 
south) does the heat increase more rapidly with the geograpRi- 
cal latitude ; nowhere else do the various vegetable productions, 
used in gardening and in agriculture, succeed each other more 

^ 

^ Esig. in Aratum eays. 13. S^abo, Geogr. lib. ii. p. Ji7. 

+ In the eastern parts of the newcontinent, the rliminutioiis of tlie mean 
temperature are as follows ; • 
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r/ipiclly. This varioty animates industry aild the commercial 
intercourse of nations. 

We may Iv rc J-tate that partial, daily, and monthly changes 
of tempeiature are, on account of the motion of the atmosphere, 
produced by the transportation of colder or \\armcr strata, by 
greater or less electric tension, b}^ the formation of clouds or the 
diffusion of vapours; in short, by an almost infinite number of va- 
riable caus(‘s, acting iit a greater or smaller distance. "J'he study 
of meteorolog}’^ has, iinibrtimately, begun in a zone where llie 
causes arc most complicated, and the number aiul intensity of tlie 
disturbing pow ers greatest. If ever civilization, as may now be 
expected, shall establish* one of its priticipal seats in lhetroj)ics, it 
is t(» be presumed that these phenomena, which arc«so simple 
there, w-ill be more easily ascertained tlun in our climates, where 
the play of many conflicting causes has so long concealed tliem 
from our view. Trom that wliicli is bini))le it is easy to ]n*oceed to 
what h complicated, and we may imagine c -T' lenlific met(’orolo- 
gy as returning from the tropics to the north. In the clitnate 
of palms, a feeble east wmd alw ays brings strata oi‘ air along 
with it, having generally the same tem})eratiue. The barometer 
shoAvs, like the progress of the needle, the hour of‘ the day. 
Earthquakes, tempests, and thunder-storms do not disturb the 
small but periodical tides of the atinosphcix*. The enanged decli- 
nation of the sun, logetlie^' with the upper currents of the air, 
from the eejuator towards the pole, modified by this declina- 
tion, determine the beginning of the rainy season and the elec- 
tric explosions, which botli’begin at regular periods. The tra- 
veller may know' his w ay almo.st as well by the direction of the 
clouds as by the comjiass ; and, in the dry season, the appear- 
aliceof a cloud on the deep blue sky would, in many districts of 
the tropics, astonish the natives as much as the fall of an aero- 
lite or of the red polar snow w^ould do us; or as the crash of 
tliimdt*r in Peru ; or, in the tropica’ plains, a hail storm., ''IT*,"' 
simplicity and regularity in the i^cleorological jdicnomena allow 
us to expect an easier and more favourable insight into llie re- 
lation of their causes. 

As long as the observations on tlic magnetic inclination, de- 
clination and intensity of forces, remained dispersed in the re- 
ports of travellers, and had not been united by niagnetical lines, 
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liie (loctrinL’ ( I* llio (listnl)iiti()ii of maiincLisru on llic earth tonld 

■ • 

not be ex])octecl to make any important ])roorcss. Su|>i[)ofTe(k4/y 
analogy, it has been attempted to simplily by a cart?4il em])l(5y- 
niiMit of well ascertained facts, tlu? complicated 'doctrine of tlie 
distribution ol‘ heat. Places having an equal mean temperature 
of the year, of summer, or of winter, have been connected with 
one {mother by citt;ycs. This was the origin of the system of 
isothermal lines % oV which I published a full account in the 
year 1817. They ilescend towards the equator, because in 
Pastern Asia and tl^ ciisiern parts of North America we iind, 
on an equal level ; hove the sea, a acI in a more ^outhern hiXi- 
tude, tjie same teni)>er{iture which we metX with in flie centre 
of Puro])e, in a m )re northern latitude. The reimirk able cir- 
cumstance, tliat -‘Xse higlie‘-t eivili/.atiou of the species to wbieli 
wc Ijelong Iwis ( cveloped itself, ;ilmost under the same latitudes 
in the tiMiqx'ra e zoiu' upon two opposite' coasts, the eastern 
eo{isi. of the iiAv and the western of the old continent, must 
early call our attention to the differeiice of beat under the siinie 
latitudes. The quesilon arose l)y how mjiny llicrmometrical de- 
grees the (M world w'tis warnier tlain the new, and it is not 
Ioiig: sinc.e it was known, tlnil the isothermal lines from the la- 
titude of Jf'-lfaada to that of liabrador, do not run ])ar{illel, and 
that the eastern and western cojists o(‘ Nortli America are al- 
most as different li-om one aiiothtT as tliose of AVestern Eu» 
rope and ol’ PaMern Asia. The shape* {ind groujnng of 
the continents, and tlieir rclatio^i to the neighbouring seas, 
are the principal causes which determine the inflection of tlu* 
isothermal lines, or the direction of efju{illy warm zcaies, into 
wliich we may conceive die whole globe to be divided. The 
predominance of west winds in the temperate and cold re- 
gions determines the difference of climates on tlic e;istern and 
western coasts of one and the same continent. Tlic w estern 
wTntfSj which are considcjV|l as reactions of tlic tropical trade- 
winds reach an eastern. after having traversed in winter 
a continent covered snow and ice ; to the wea<:crn coasts, 

on the contrary (in Europe as wadi as in New California and 

* De la Distribution do la Chalcur sur Ic Globe. — Mem. de la Soci*'*t»: 
d’Arcueil, t. iii. 

JANUA^^Y M Alien 18^8. 
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Nootka), western winds carry strata of air^ whicli even in 
li-e severest winter have been heated by contact with the vast 
f’arface of ifce ocean- Led by these ideas, I have considered it 
of importance ‘to obtain a knowledge of the lowest temperature 
to which the Atlantic sinks, out of the Gulf Stream, between 
40° and 50" north latitude (consequently in the latitudes 
of Spain, France and Germany). I have, found that, in the 
month of January, in 40° latitude, the waU;r of the sea docs not 
sink below 66^* Falir. (10^.7 R-) and in 45^^ Jatitude not below 
64" Fahr. (9".8 U ) The much esteemed %f;cographer of India, 
Major llennci, who for thirty years has beep employed in study- 
ing the direction of tlie currents of the Atlaotic, and who„during 
my last visit to England, communicated to .^ne a part of bis ma- 
nuscript materials, has, in 50" latitude, consi q‘''*ntly in the zone 
of I he north of Germany, observed in winter \ temperature of 
the sea-water, to which the atmosphere does not reach in the 
tnonth of January, even in the mild climate of*^ Marseilles. If 
the relative extent of Asia and North America, of the Pacific 
and the Northern Atlantic, was different from wlu^t it is, the 
whole system of winds in the northern hemisphere, would, by 
the unequal heating of the solid, as well as of the fluid, parts 
of the surface ol‘ the earth, be changed in their direv."’on as well 
as in their intensity. 

Eiirojie is indebted for its milder climate to its position on the 
globe (ibc position n which it stands in regard to the neighbour- 
ing seas) and to its j)eculiar fenn. Europe is the western part 
of the old continent ; and consequently the great Atlantic Ocean, 
wliich already in itself has the power of diminishing the cold, and 
whi^'b is besides partly warmed by tlie Gulf Stream, lies to the 
west of it. That part of the world which of all others enjoys 
the greatest share of a trojneal climate, the sjandy Africa, is so 
situate lj)at Europi* is heated by the strata of air, which, as- 
cending trom Africa, move from the>!quator towards thc*ivurur 
Pole. Had the Mediterranean not cx'sted, the influence of Af- 
rica on the temperature and the geographical distribn^on o(‘ 
plants and animals in Europe, would have been still more consi- 
derable. The third principal cause of the milder climate of Fii- 
rope U thal this part of the world iUk‘s not approach tlie North 
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JbVile nearly as niiicli as America and Asia do ; and that, on^the . 
contrary, it lies opposite tlie greatest extent of sea- water, free 
ice, wliich is known in the whole })olaP zone. The coVlest point;? 
of the earth, which have lately been improperly r:alled Poles of 
(lold, <K> not coincide with the magnetic poles, as Dr Brewster has 
endeavoured to prove in the English version of my paper on the 
Isothermal Lines.., According to Captain lSabinc‘’s researches, 
the minimum of the minuul mean temperature on the surface of 
the earth, is to the NW. of Melville’s Island, in the meridian of 
Behring’s Straits, prabably in to 83° north Lat. The sum- 
mer lK)undary of thd ice, which, l)etwcn Spitzbergcn and East 
Greenlmid, recedes to 80° and 81° north I^at., is in about 75° 
N. Lat., every whereebetween Nova Zembla, the Bone islands of 
Nt'w Siberia and L;ey Cape, the most western cape of America. 
Even the winter tboundary of ice, the line on which the ice ap- 
jjroaehes the nearest to our continent, scarcely surrounds Bear 
Island. From /die North Cape, which is heated l)y a south- 
western currenbof the sea, the navigation to the most southern 
promontory yr Spitzbergen is never interrupted, not even in the 
most severe \ winters. '^rhe jKilar icc diminish(*s in ipiantity 
wherever it finds an o]}eiiing to flow out, as in Baffin’s Bay, and 
between Iceland and Spitzbergen. The situation of the Atlan- 
tic Ocean exerts a most beneficial influence on the existence of 
that sea-water, free from ice, in ike meridian of East Green- 
land and Spitzbergen, which has so important an influence upon 
the climate of the north of Europe. • 

On the other hand, the icebergs, which are driven from Baf- 
fin’s Bay and Barrow’s Straits to the south, accumulate in that 
large mediterranean sea, which gct)gra)>hers designate by the 
name of Hudson’s Bay. This accumulation of ice increases the 
cold of the neighbouring continent so much, that, as reported 
by Captain Franklin in his latest MS., in York Factory, and 
mouth of Hayes Xjjliver, which lie in the same^latitudes 
as the north of Prussia p»ld\Courland, in digging wells, ice is 
found everywhere at/^iic depth of four feet. The nioet northern 
and most southern boundaries of the fixed polar icc, that is, the 
summer and winter boundaries, on the situation of which the 
temperature y f' the northern continents depends, seem to have 
changed but little, as far as bisUirlcal records go; which f'aci 

z ^ 
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, has' been recently confirmed by carefid inquiries. The iii- 
junous influence which small isolated masses of ice, driven 
sometimesy by currents iruo tlie neighbourhood of the Azores, 
exercise, as it is said, upon the continent of Kurope, is one of 
those tales, first derived from philosophers, and received by the 
vulgar, after th(* former have long ceased to believe in them. 

In the same; latitudes, where, in the north of Europe, agri- 
culture and gardening are carried on,; we find in North 
America and North Asia only nmrsheni and tracts of land co- 
vered with mosses : in the interior of Asfa, on the other hand, 
the powerful radiation of heat, between/ the almost ])arallel 
chains of the Himalaya, the Tivngllng' sawiX ihe Himmels^ebir^(\ 
(a country on which Klaproth'^s geogra])hical researches have 
thrown great light), exercises the most bt:ieficial influence on 
the Asiatic pipulation. The line of f>crmane il snow, on the 
northern declivity of the Himalaya, lies 4000 lect higher than 
on the southern ; and the physical explaiiatidji whicli I have 
given of this singidar phenomenon % has, accoiding to a report 
of Mr Colcbrooke, been confirmed by recent measarements and 
observations in the East Indies. Millions of men .of Thibetian 
origin, of a gloomy religious cast of mind, occupy })opulous 
towns, in a country where fields and towns would^ during the 
whole year, be buried in deej) snow, if this high table-land was 
less extensive and less continuous. 

As the currents of the atmosphere arc modified in many dif- 
ferent manners, by changes in the declination of the sun, and 
by the direction of the chains of mountains on the declivities of 
which tliey descend, the currents, also, of the liquid ocean 
carry the warmer waters of the lower degrees of latitude into 
the temperate zone. I need not here mention how the waters 
of the Atlantic, always moved in the same direction by the 
trade-winds, arc carried against the dike formed by the isthmus 
of Nicaragua, then turn to the make the round 

Gulf of Mexico, flow out through /ne Cliannel of die Baliamas, 
pnxieed as a current of warm water to the north-cast towards 
the banks of Newfoundland, then to the south-east, towards the 
group of the Azores ; and, when favoured by the north-west 

• Annalcs ile Chimic ct dc Physique, tom. iii. p. 297 i tom, ix. p. 310 ; tom^ 

xir. p. 5. ? 
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wind, carry along with them the fruits of palm trees from the An- 
tilles; casks of French wines fi*om wrecked ships; nay, even living^ 
Esquimaux in their leather baats from East Greenland, which 
they cast on the coasts of Ireland, of the Hebrides, or of Nor- 
way. A travelled astronomer. Captain Sabine, who, after re- 
turning from the Polar Regions, performed experiments with 
the pendulum in the Gulf of Guinea, on the African Island of 
St Thomas, informed me, how casks of palm oil, Avhich had 
been lost by shipwreck at Cape Lojiez, a little* south of tlie 
bVquator, were carried onwards, first by the c((uatorial current, 
and then by the Gulf Stream, crossing the Allanlic twice, from 
east to west, and from west tc' east, between 3° and 50‘#N. I^at., 
safely aj’rivcd on the coasts of Scotland. The well preserved 
mark of the African proprietors left no doubt as to the dire(^- 
tion the casks had taken. In ihc same manner, as in this case, 
the equatorial w'aters in the Atlantic are carried north })y the 
Gulf Stream, I have, in the Pacific, in its southern hemisphere, 
observed a current (along the coasts of Chili and Peru), which 
carries colder water from higher latitudes to the Tropics. In 
this current I saw the thermometer, in the port of Truxillo, in 
the month of September, fiill to GI° Falir. (12 .8 R.) and in the 
[xjrt of Cal^o, near Lima, at the end of^ November, to (JO"' 
Fahr. (12^,4 R.) A distinguished young officer of the Danish 
navy, Raron Dirckinck von Holmfcldt, has, at my rextuest, at 
different seasons of the year 1825, observed this singular phe- 
nomenon, to which for so long a time no attention had been 
paid. Making use of thermometers, carefully compared by Mr 
Gay Lussac and myself, he again found the water of the sea, in 
the port of Callao, in August 604 ° Fahr. (12' ,6 R. ) and in March 
674° Fahr. (15°.7 R.) Whilst, out of the current, at the pro- 
montory of Parina, the calm sea, as usually iu those latitudes, 
showed the great heat of 794° to Sl\5 (21^ to 22^ R.) We 
this place, explcjji how this stream of coldci* water, 
which increases the dilficult)\of the southern navigation from 
Guayaquil to Peru, and from Peru to Chili, is for sqpic months 
modified in its temperature by the Garua, i. c, the vapours which 
constantly veil the sun ; and how it renders the climate of the 
plains of Peru cooler. 

As all human attempts to arrive at a scientific view of \hv 
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phi^nomena of nature can have for their final object only a dear 
conception of our own nature, thus the investigation, with the 
principal topics of which we have now been occupied, at last leads 
us to consider, bow the differences of climate manifest themselves 
in the character, in the civilization, and, perhaps, even in the 
development of the language of different tribes of the human 
race. This is the point where the important doctrine of the dis- 
tribution of heat over the globe comes to be connected with die 
history of mankind, and beyond which it ceases to be an ob- 
ject of purely physical inquiry. 


Some Account of the Habits of a Sjiccimen of Siren lacertina, 
which has been leapt alive at Canonmilh^ near Edinburgh^ 
for more than two years past. By Patrick Neili., A. M., 
F. B. S. E. and Sec. W. S Communicated by the Author, 

It is more than half* a century since Dr Alexander Garden 
of Charleston, South Carolina, sent to the distinguished Mr John 
Ellis of London, specimens of a reptile found in marshes in his 
neighbourhood, remarkable for possi\ssing both external gills and 
internal lungs, and for having fore-feet but no hind-fcet. Dr Gar- 
den stated, Uiat he had seen sjx?cimens of very different sizes, all 
possessing the gills, and having only fore feet ; and that there 
did not exist in South Carolina any lizard, of which this animal 
could be regarded as the larva. Mr Ellis, in his excellent ac- 
count of the reptile in the Philoso^diical Transactions, vol. Ivi., 
accordingly describes and figures a young one, 9 inches long, 
and one full grown, or SJ feel long; yet both possess the gills, 
ancT both have two feet only ; the feet have four toes, and each 
toe is furnished willi a claw ; and he mentions that the 4iiimaJ 
emits a ‘‘ croaking noise or sound,’’ while the possessing of any 
kind of \ oicc is not characteristic ofj.f larva. These facW^Witr 
the examination of a diml speciinf?n, transmitted by Mr Ellis 
to the illustrious Swcxlish naturalist LinuaLTis, were enough to 
satisfy him that it was not a larva, but a perfect animal of the 
most truly aniphihious character ; and he llu'refore created for 
it a new oriler, Mcautes^ among his Amj)Iii])ia. Several distin- 
Head bctorc the Weiiicrian Naf.iival Hislurv Sociotv, 12lh Januarv 
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^uished naturalists, however, have disputed tlie opinions of Gar- 
den, Ellis, and Linnneus ; particularly Camper, Pallas, SchiM;i^ 
der, and De Lacepede. All of the;,se have held, that the siren 
is not a perfect animal, but merely the larva of some Proteus or* 
Lacerta, which, as it should approach maturity, would throw 
off* the branchiae, and perhaps also develofx* hind-feet. De La- 
cepedc was the most |K>sitivc in this opinion ; but he was soon 
met by another French naturalist, of greater acumen and of 
still higher name. » 

* In a memoir read to the Institute of France in 1807, llamn 
G. Cuvier concluded, from a minute anatomical examination, 
that the siren was the t> pe <)f a distinct genus, the osseous struc- 
ture o*f which differed essentially from that of the safamander or 
of the protcus; tlie skeleton jnoviiig that the animal was not 
destined ever to develojic hind-feel, while there appeared no 
provision for the tlirowing off* of the branchia*. Cuvier con- 
firmed, in short, the opinion which Linnaeus had formed from 
studying its external characters and from Dr Garden’s account 
of the habits of the animal. 

The controversy has been continued with zeal and spirit. 
The distinguished Italian naturalists Configliachi and Rusconi, 
from considering the analogy between the Siren and the lai'vic 
of othfi: Batrachia, have disputed the Conclusions of Cuvier, 
and still regard it as an im|x)rfcct animal. Among other argu- 
ments, they adduce the following, which shall be quoted in their 
own words : Before this canal (the nostril) is so formed (as to 
open into the mouth), svich larvae are unabfe to respire atmos- 
pheric air, and if taken out of the water they soon die ; and, 
therefore, guided by analogy, we incline to believe that to the 
siren the same thing ought to hapjx^ii * 

That excellent zoologist our countryman Dr Fleming of Flisk 

* See account nt' Configliachi and Ivusconi’s Alonioir, Daniel KlU.s, 
the Edinburgh Philo^jopliical Journal, vol. v. p. i(i5. ct scq. The ori.- 
giiial passage runs thus: “ Win taiito die <|UC.slo canale non bi c formato’' (in 
such a manner that its posleritV extremity may open into the mouth), “• Jr 
larvo dellc salamandrc non possono respirare I’aria atmostl’erica in modo in 
uno, e quindi se vengono Iratte all’ asciutto, si muojoiio ; per lo die noi, gui- 
dati sempre dalla analogia, incUniamo a credeif ilie alia sirena, le t ui narici 
nc peiietront puinl dans la bundle,” ilebba pun accadere Ici ste.sso.” — Dr/ 
Prulco (Uifjuhw di Laurrntf : V-ivi.i, Jollb)) 101. 
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(whose fame will lie greatly raised by his recent work on 

British Animals”) adopts the reasoning of the Italian natura- 
lists, and vindicates their conclusions, in his “ Philosophy of 
Zoology,” vol. ii. p. 297. 

It is remarkable that some parts of the natural history of the 
siren should still be very imperfectly known, not only to eminent 
European naturalists, but even to acute observers residing in 
the United States. We have seen that Configliachi and Rus- 
coni arc of opinion that the siren, if taken out of the water, 
would soon die; and we may add, that the author of the article 
Herpetology in the Edinburgh Encyclopaedia observes, that the 
Siren lacertina “ a})pcars to reside entirely m the water. It 
was supposed by Linna:us, from the form of its feet, that it can 
also move with tolerable case ujK>n the land ; but we believe it 
has never yet been seen in that situation.” 

In a paper on the genera of batrachian animals, by Mr 
Barnes, secretary of the New York I^yceum (|)ublished in Silli- 
maifs American Journal, October 1826), we have the most re- 
cent notice regarding the siren. After describing the animal, 
he mentions some facts illustrative of its habits, and alludes to 
some of the opinions entertained concerning it. We arc told, 
that “ a specimen in Scudder's Museum (New York) has al- 
ready lived several years in a glass jar of clear watc^,” and 
others an equal length of time in a tub containing mud 
brouffht from their native marshes in Carolina.” These, “ when 
taken from the mud, immediately struggle to return, and seem 
contented only when they are in their natural clement. When 
they are concealed in their retreat, the place of the head and 
gills is readily known by the rising of small aii-huhbles from 
their spiracles ; — a fact which may lead to the determination of 
the function of these doubtful organs.” “ Several autliors 
affirm that sirens thrown on the ground break into several 
pieces.” \Yhile Mr Barnes hesitates to believe this, he addv- 
“ But the want, or the high value cjf*' specimens among us 

• The siren, though not uncommon in the days of Garden, seems now to 
have become a rare animal even in South Carolina. M. Jlosc, in the New 
Dictionary of Natural History (xxxi. p. .317), mentions that, during a resi- 
dence of a year and a-halfnciu' Charleston, he was not able to find one living 
specimen, although he was desirous *»f studying the habits of so curious an 
'luiinal. 
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will probably prevent this fact from being proved or disproved 
by actual experiment.” Lastly, it is said, It docs not appear,* 
by the most careful observations of .modern naturalists, that 
the animal has a vox cantlllans^ and the idea which produced 
the generic name is therefore imaginary.” 

In the early part of the summer of 1825, Dr Farmer of 
Charleston, South Carolina, sent to Dr Monro, Professor of 
Anatomy and Surgery in the University of Edinburgh, a li- 
ving specimen of the animal. It was nearly a foot and a half 
long, and was four inches in girth where thickest. It came in a 
small barrel, which was half filled with mud and water, and per- 
forated above. On its arrival in this country it seemed yi a slug- 
gish state ; and it was not observed to cat any thing whatever for 
many weeks. Dr Mc/nro being desirous that the animal should, 
if possible, be preserved alive, and its habits noted, confided 
the charge of* it to me ; and I certainly feel much indebted to 
the Doctor for placing so rare and curious an animal in my 
hands. Although, during the two years and a-half it has been 
in my possession, no perceptible chaTige has taken place in the 
form or size of the fimbriated branchia?, and although 1 cannot 
boast of having made any new or very striking observations, 
yet perhaps I am able to add a little to our stock of knowledge 
regarding^this singular animal, and to confirin some and refute 
others of the opinions above related^ 

Immediately on receiving the specimen, a large wooden box 
was prepared, with an inclined plane at one end of the interior, so 
that the animal might, when it chose, raise itself out of tlic wa- 
ter more or less, and repose in that situation. At first we 
[ilaced a quantity of sand in the bottom of the box, in the 
expectation that the siren would burrow in it ; but we affbr- 
wards found that tufts of mosses (hypnum or sphagnum) were 
better suited to the taste and habits of the animal, as it evident- 
ly delighted to hide itself under the moss, to lie upon it^ and to 
root amongst it. * \ 

Soon after it came into my possession I found that^in a warm 
day, it would cat one or two small earth-worms, when placed 
close by its head, so that the struggles of the worm, in drowning, 
should attract its attention (for its eyesight docs not seem acute); 
but that if would take no more food^ till after the lapse of per- 
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luipc a week or ten days. At this time it swallowed its food 
Very slowly and gradually, sometimes allowing onedialf of the 
worm to continue wriggling about its nose for some minutes, 
while the other half was in its mouth and gullet. On one occju 
^ on, some small banstickles were put into the box alive : after 
a day or two, the largest of these was found floating dead, with 
a considerable piece apparently bitten from its side, the wound 
being nearly equal to the width of the siren’s jaws. Althougli 
the siren was laot actually observed to attack the banstickle, 
there can be little doubt that he had seized it, and taken the 
piece from its side ; morp especially since Dr Garden mentions 
that, on Giie occasion, a siren was ‘‘ caught by a hook baited with 
a small fish.” The smaller banstickles were never more seen ; 
and two or three of the larvm of the Lacerta aqnatica, which 
were placed in the box soon afterwards, likewise disap})earcd. 

For the first year and a half, the box was kept in a green< 
house, adapted for keeping Cape of Good Hope and New 
Holland plants, or wlicre it is merely desired to exclude tlic frost 
of our winter. In this situation, the siren declined eating from 
about the middle of October till the beginning of May ;.and for 
the six intervening cold months he remained exceedingly slug- 
gtsli, seldom changing his place, except when roughly touched. 

It may here be remarked, that the tail seems to be the mpst 
sensitive part of this animal. I have often gently stroked the 
back, near the head, with my fingers, without disturbing him in 
the least ; but the moment the tail was touched, some air-bubbles 
were thrown up, and he moved slowly away. 

In April 18S7, the box was placed in a hot-housc, intended for 
the culture of tropical plants, where the temperature is kept up 
so as to range from GO*’ to 80^ F., and may be stated as general- 
ly about 65^’. Here the animal became more lively. He soon 
began to croak like a frog, uttering a single cry at a time, anti 
without ^any change of note. He continued thus to #all for 
some weeks ; and, considering the t/mc of the year, it seems pro- 
bable that .this was the call of love. During this summer he ate 
two, three, or even four, small cartli-worms at a meal, devour- 
ing them much more quickly than formerly. It was now qb- 
served, that after the siren got his eye on the worm, he approach- 
ed very cautiously, rcmainc^l motionless for a moment, as if 
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watching, and then made a sudden dart upon the i>rcy. ■'StiM, 
however, he did not care for food oftener tlian once in a week 
or ten days. When touched, he now changed his .place with a. 
jerking motion, causing the water to spurt. 

Although I certainly would not have made the experiment 
of the fragility of the siren, by throwing it on the ground"; 
and although I would have hesitated to keep the animal out 
of the water for several hours, while I knew that respectable 
naturalists doubted if it would live more than a few minutes 
out of that element, yet it so happened, that the animal, on one 
occasion, made, of his own accord,* an experiment (if it may 
be so palled) illustrative of both points. This was On the 13lh 
of May 1826 (for the fact was recorded in my adversaria at the 
time), soon after he had begun to be active and to take food for 
the season. The water-box itself was ten inches deep : it was 
placed on a plant-trellis or shelf, close by the lower end of the 
sloping roof-sash of the greenhouse, and thus stood nearly three 
feet from the ground. At that period the box hap):)enGd to leak; 
and the gardener therefore filled ii up with water l)etwcen se- 
ven and eight o’clock in the evening, at which time the siren was 
seen safely lodged in the box. The door of the greenhouse was 
locked, JLS usual, over night, and before 4 was opened in the 
morning, the siren, to the great surprise of the gardener, was 
found lying on a foot-path which passes round the exterior of’ 
the greenhouse. I was speedily apprised of the circumstance ; 
and, on examining the spot, we could most distinctly trace, by 
a shining glaze derived from his skin, the passage of the animal 
through an edging of heath ( Krica hcrbacea and across a nar- 
row flower-border, to a hole which he luul scooped out uniler the 
brick-wall of the greenhouse, in escaping from within. The 
foundation of this wall, it may be remarked, had intentionally 
Ixjcn made shallow or near to the surface, for the purjiosc of per- 
mitfiflg the roots of somp sln-ubs, planted in the ednservatory 
style within, to penetrate tN the exterior border. 

We possess n6 data for fixing with certainty tlxj number of 
houtfe during which the animal had been out of the water. The 
box, ' as nlrcady mentioned, being leaky, was filled near to the 
brim between 7 and 8 in the evening : it .seems likely that this 
filling up had disturbed the animal, and that it had been ena- 
bled ]Kii*tly U> crawl and partly to glide over llu‘ margin, while 
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the Ukter yet stood high, or early in the night ; for the water 
had subsided five or six inches liefore morning. The escape of 
. so much water, had formed, of the soil below, a kind of sludge, 
probably somewhat analogous in character to the stiff* clay’' 
of its native swamps, in which it is said sometimes to burrow ; 
and this must have greatly facilitated the first under-ground 
operatioiy of the siren. Still, however, as the excavation made 
was not less than eight inches in depth, and nearly tlm^e feci 
ill length, for the asc^ending aperture on the outside sloped at 
an angle of aliout 30°, it seems reasonable to conclude that the 
siren must have been severs*! hours hard at work in forming so 
extensive » tunnel for itself. In farther proof of its exertions, 
it may be observed, that a considerable part of the dark-coloured 
epidermis, or covering of minute indistinct scales, was worn off 
its snout, and the skin of the upper part of the back was, in 
different places, ruffled.— In passing, it may be noticed, that 
these facts indicate that its progress had dejiended more on 
iwting with the nose and shoving with the shoulders, than on 
digging or scraping with the feet and toes, the claws or nails of 
which are indeed rather of a delicate texture. 

Mr Barnes was evidently right, therefore, in considering the 
fragility of the siren, as “ improbable for, foi* from being 
broken in pieces, by its fall of more than three feet and a-half 
from the upper margin of the box, it is abundantly evident that 
the animal had suffered nothing from this fall, else it would not 
immediately afterwards have made such progress in mining. 
In justice to Dr Garden, however, who was evidently an accu- 
rate observer, it should lx; mentioned, that he does not allege 
that the siren, if merely “ thrown on the ground,” will break in 
pieces ; but only states that, on one occasion, a specimen did so 
when “ dashed Jorcihhj against the ground,” by his servant, 
with the view of killing it. 

The morning was very cold, and the mercury in a regfeter- 
thormometer, kept in the greenhousej; had been as low as 88° 
Fahr. at one r. period of the preceding night. The animal was 
observed alx>ut 7 a. m. lying doubled, or with the body bent 
round, but not coiled, on the foot-path. He was exceedingly 
benumbed, being just able to shew signs of life when lifted by 
the gardener. Consiileriiig thp evidence of long^’on tinned ac- 
tive exertions during the night, it seems reasonable to ascribe 
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his almost torpid state when found, to the freezing cold which he 
had encountered when he had made his way fairly to tlie outsidb. 
AVhen first restored to the watery element, the animal breathed ^ 
hard, rushing to the surface, and opening his mouth with a 
wide gape to inhale air. He soon after sunk down, and let se- 
veral strings of air-bubbles escape. The branchiae were doubt- 
less to a certain degree dried, and thus obstructed ; and it evi- 
dently took some time before they could freely perform their 
iiccustomed office. When, however, I again c^^ainined the aiii- 
inal, several hours afterwards, he seemed perfectly contented 
to remain wholly under the water ; jvnd, on being touched, ajv 
pearecl as lively and as well as ever. The decorticatud |X)rtions 
of the back and snout shewed us the colour of the true skin 
below, which was of a pale leaden hue. 

In the course of changing the water and moss, we have oc- 
casionally placed the siren on the floor of the hot-house, or on 
the dry ground. He certainly did not on these occasions seem 
adept at progressive motion: but, on the contrary, tumbled 
about rather awkwardly. From the exertions he made, how- 
ever, we were inclined to think, that among wet gi’uss he might 
probably get on pretty well ; for he exhibited no indications of 
pain or uneasiness, but merely a desire to escape or get under 
cover» 

We have often remarked this* fact, that, if the animal be 
left in undisturbed tranquillity, he will lie at the bottom of 
tlie deepest part of the box, where the watci; is generally six 
inches deep, for hours together, without coming to the sur- 
face, and without discharging air-bubbles : but on these oc- 
casions, on looking attentively into the water, as 1 have done 
for twenty minutes at a time, a slight current may be observed 
to be excited behind the gills, about twice in a minute. The 
current is sometimes so gentle, that it is only to be observed by 
noticing the motion of minute particles of decayed moss which 
come within its influence, ^he moment his tail is touched, the 
animal exerts himself; air-bubbles escape, and hp soon after 
comes to the surface to take in air by the mouth. When the 
box is to be cleaned out, which is done about once a fortnight, 
the siren is placed in on oval jar among water ; here he moves 
about with rapidity, and very frequently projects his nose and 
mouth above the surface, evidently to inhale air. 
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T)ie aiiiinal has, since it came into niy jx)SSCssioh, decidedly 
increased in volunic, particularly in thickness or plumpness ; but 
I am not, as already noticed, aware of the least change having 
taken place in the appearance of the hmbriaterl branchiee, where 
a change should first be looked for were the animal a larva. 

The scars of the injuries which he received in his subterra- 
nean excursion of May 18SG, remained visible for a year after 
the occurrence ; but they have now (January 18^8) completely 
disappeared, and the whole lK)dy is covered Avith a dark «glossy 
epidermis, consisting of very minute scales, and marked with 
small dots of white. ^ 

The resjilts of the observations now made seem to be That^ 
as Dr Monroes specimen of‘ the Siren lacertiaa did not soon 
die when out of the water,”— did not^ like the Italian pro- 
teus, “ die as fishes do,” when removed from that element, — but, 
on the contrary, lived many hours t)ut of the water, respiring 
atmospheric air by means of its lungs ; and as it has often been 
observed to remain for hours under the water witliout coming 
to the surface to breathe, Baron Cuvier is right in regarding 
the siren as a ])crfect animal, of a truly amphibious : character, 
destined to breathe through life either by means of external 
bronchia} or of internal pulmonary apparatus, according to the 
situation it may for the time occupy in its native marshes 
That Mr Barnes was right in doubting the story of its being 
a fragile animal : — That it has a voice like tlie croaking of a 
frog, but not a^voiv caiUillmiSy if this last imply any thing 
miisical; but here it should be remarked^ that Mr* John Ellis 
accurately characterizes it as a ‘‘ croaking ncMse or sound 
That, as it attacked a large baiistickle, and probaUy devoured 
some small ones as well as larvse of Lacerta aquatica^ it may, 
in its native lakes and swamps, attack small fishes, dr even sihall 
serpents, os mentioned by some naturalists :-^That Configtiachi 
and lluscmi have been misled by trusting to analogy^ afid, 
by an crax>r of Dr Pockels, avIio mistook the Amplnuma.^in^»,' 
Avhich he sa\v in the Hunterian collection at Londoit, for a per. 
fectly developed siren. These naturalists expressly odmiti .^lat 
they had not diemselves enjoyed an opportunity oftdissecting a 
siren (p. 90. Note); and it is ^Iso evident from other jjarts of 
iheir monograph, that they h^d never seen a living specimen. 
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P. S. Since this paper was read to the Wernerian Society, I 
have seen, in Silliman'’s American Jounnal of Science, Septem- 
ber 1827, p. 70. an additional notice regarding the si;*cn by Mr 
Barnes ; in which he says, Captain Le Conte has dissected a 
large siren alive^ and has actually seen the expansion and con- 
traction of the lungs in the act of respiration, just as in the frogs 
and tortoises. They are true lungs^ and not merely air sacke^ 
and thdr connection with the heart and the arteries was distinct- 
ly observed.” 

A Tmin to the South of France and the Pyrenees in the yeat 
1825. By G. A. Wat.keu Arnott, Esq. F.ll. S.E. F.L.S 
M. W. S. &c. (Cfontinucd from last Number, p. 139.) 

On the 21st June, having, with much regret, seen onr two 
friends MM. Reqiiien and Audibert set off in the diligence for 
Perpignan, we ourselves also left Prades, and ascended the C^ouf- 
flent towards Mont Louis. On our route we again passed the 
Traucadc d’Aml)ouilla, and though we did not find it conve- 
nient to leave the road, wc nevertheless observed there Tortula 
cJdoromtos^ probably the identical station from whence Bridel 
procured liis specimens when he first dcscrilK?d the species ; and 
though small specimens have since been found in Teneriffe, and 
published by Dr Hooker as Tortula membranifoUa^ and though, 
as I think 1 have already mentioned, I have f^und it not un- 
common in the olive district of the south of France this loca- 
lity was yet very interesting. In its neighbourhood also, we 
saw Buffimia perennis^ Galium glaucum^ and Alyssum halimu 
folium^ all of which, however, we had observed on other parts 
of the Traucadc a few days before. Passing through Villc- 
franche, we saw in profusion Sarcocapnm enmofAiylla^ an ele- 
gant plant, closely allied to Fnmaria : this occurs both on the 
church walls and on the wall^of the town, outside of the south 
gate .1 . We now crossed the Teta, and proceeded upjthe westeni 

* It bafr also been found in Switzerland, and is the 7*. murdtis^ van lanugU 
iiMOj df some of the Swiss eoUcctors \ and it even exists in Bcauvols* herba- 
rium from the neighbourhood of Vans, under the name oi' Twhda cansscens^ 
V. B. 
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bank, without observing any thing worthy of notice, till we a})- 
preached the village of Serdynia. On the mountain close to 
this is found the Omporcktm pyremiicum ; and, soon after quil- 
ting the village, wc met with the curious AchtUcea chamcemeK- 
fotioy Pourr. growing on the bank on the right- This species 
' Lapeyrouse has unfortunately described three times in his Flora 
of the Pyrenees : it is his A, chamamelifolia^ A. cajnlleAa^ and A. 
falcata- This latter state of it has the segments of the leaves 
more or less curved backwards, and has been sometimes given 
to botanists by Lapeyrouse himself with the name of A. l ecur- 
vi/blia attached. From Serdynia to Olette, where we break- 
fasted, W'e did not observe any other plant that interested us. 

I have already alluded to the tremendous storms that had 
tKjcurrcd every day for some time past. Although the morn- 
ings were unclouded, and the sun shone forth in full power, the 
sky began to darken about two o’clock, and thunder, lightning, 
and rain raged with the utmost fury lor about two or three 
hours, after whicli we usually had delightful evenings. Accus- 
tomed to judge of the violence of the storms according to the 
extent of our exposure to them, we, having been the greater 
part of the day in the house, had allowed that .ol‘ yt'sto'day to 
pass almost unheeded. To-day, however, al)out OlcUe we were 
led to understand that its violence bad been much greater, and 
of longer duration, than those of any of the previous days. The 
effects indeed were tremendous. Huge masses of stone bad 
been brought dvwn from the hills by the torrents of rain, and 
now lay scattered along the road : the upper soil of the vine- 
yards had been completely washed away, while the vines tlicm- 
selyes lay scattered in every direction. The peasantry already 
saw the hopes of a harvest blasted. 

Leaving Olette, the road again crosses the Teta, and the ascent 
becomes very steep, until we arrive at the Graux d’Olctte, a ro- 
mantic s^t, where we found Buffoihia permniSy and die . Harrow- 
leaved variety of CentrwuUms nd^r (C. m^mtifbJms of au- 
diors). From this the river begins to present several small but 
beaqtiful cascade^, aud although the road descends a litljo at 
the Graux, it soon again begins to ascend rapidly. .Passing the 
village of Thucs, we saw Ligmtioiim (Cnidium Spr). pyrenau 
cvm abundant ; and towards Fontlodrouse and Cassagne we 
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observed in the meadows a rough-scaped Armeria^ that wc*liad* 
previously observed at Bellegardc and La Jonquicre : it is pro- 
bably A, plantaginea^ if indeed the whole genus Armeria be 
not reducildc to one species. 

Although the morning had hitherto been fine, the clouds and 
mist now began to gather on the hills, and indicated an ap- 
proaching storm. This induced us to neglect botany, and hur- 
ry onwards. About a mile from Mont Louis we again crossed 
the Teta. At this point there were close to us some consider- 
able water-falls ; but the noise of the water was not sufficient to 
couceal that of the thunder, which af the instant burst upon us 
in awfgl grandeur. For a few seconds we attemptefl to pro- 
cure shelter under a projecting roch, but immediately deemed 
it more prudent, being thoroughly wet, to proceed. Whilst 
there, two bolts must have burst within a few yarc^s of us, so 
instantaneous were the flash and the peal. We arrived, how- 
ever, safely at Mont Louis, or rather at the cabanasse or vil- 
lage close to the fortress, where indeed we were to procure ac- 
commodation, being more convenient for us than the fort, on 
account of their sliutting the gates, and pulling up the draw- 
bridge, at night. Our horses had arrived a short time before 
us, with^t much damage done to cither our paper or plants, 
a circumstance which now interested us more than ourselves. 

To-day in our ascent we saw Abundance of Sempervivum 
arachnoideum in flower : S. montamim also occurred : Sedvm 
brevusimufn, DC. was observed, but in small Quantities. Be- 
tween the Graux d’Olette and Thues, we found Cistus lanrU 
/blius in profusion on both sides of the road, and it is not im- 
probable that the few plants of this species w'c formerly fq^ind 
at Perpignan, may have been carried down there from this sta- 
tion by the stream. Medicago svffrnitcosa has been every 
where abundant since we eptered the mountainous district. I 
have already stated, that oyr new species M. leicarpa fcscmbles 
this closely, but differs by Ae glabrous fruit. I may remark 
here in addition, that M, Mocarpa always grows omthe chalky 
or limestone range, while the other species, M. suffrutwosa^ is 
found only on the schistose and older formations. We have 
occasionally observed a few plants of the latter, it is true, down 
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4d. the plains^ hut always in the beds of mountain rivulets, 
indicatitig that these were stragglers, and had been carried 
dowjU by; torrents. 

On tlxe S3d, being rainy and disagreeable weather, our excur- 
sion was sliort, confining ourselves to the immediate vicinity of 
tlie cabanasse. In meadows, however, close to the road tliat leads 
to Mont Louis, we met with DianthiLS atrorulmis^ Pedicularu 
verticiUata^ and Trijblium spadkettm^ all abundant, and in an 
excellent state for preservation. Near them also was Vida o^io- 
irychoides. Descending the road we bad come by yesterday for 
a little way, we then crossed a small stream on the right, and 
found on a bank beautiful specimens of Didymodon glancescem^ 
Genieta * sagittdlis and purgans^ and Dr aha nemoraUs, There 

• I take this opportunity of stating, that Cytisus helerophyUu»^ l4ap., is, I 
think^' identical with Hemata jrroBtrata^ L.am. and DC. Prod. This plant must 
not, however, be confounded, as has been done by Willdenow, and even by 
De Candolle in the Flore Fraiicaiac, with G, decumbens, W. M. De Candolle, 
in the Supplement to the Flore Francaise, himself desires this synonym to 

excluded ; and thoiigh he does not cite Willdenow^s^ jdant under G. pt'os- 
liwfadn iihe ProdromuB, 2. p. 152, he leaves it as undetermined, or, In other 
words, he omits all notice of it. Willdenow, in his description (vol. iii. p. 941), 
points out how hia plant differs from G.procumbens^ W. K. \ and 1 think tliere 
ar<j few who have seen Lamark's G. prostrala^ that will not immediately re- 
cogiiisc it arid G. 'ptocumhens^ W. K., and DC. Prod, to be one aiid the same. 

ptiomtbeM of Schleicher is also G, pro»trata ; but G. deomnhens of the 
soii^ >if| G* pHosa, Idnn. As to G. decvmbens^ W., or SparHum deeumbens^ Ait, 
it may distinguislied by verbatim the same ohameter that Sprengel applies 
to G. jirostrata (v. \i[ p. 220.) : he adduces, however, G. decumbent*, W. as a sy- 
nonym, and his description was probably drawn up with a view to that plant. 
It wilt- also be easily perceived that SprengePs Cytieus procumbent (lii p. 224.) 
is thetrue.G* pros/tttASi 

. l^jaball, tere also notice another mistake that cr^t into the Frodremps 
in the allied genus Cytisi^. C. eapitatwt is inserted in the ^lore Franqaise ; 
but in the Supplement, Db Candolle points out the error, and states that it 
is C, suja^tu that has been taken fur it ; yet it is to the C. eupinus he alludes 
in the Prodfemos, when he says that It grtwstn the east of Biiirgondy, and 
that its P'lores interdum autumno lateral evadimh*’ As- to the*^. cupinut 
in the Prodromus, he has both kept it as c good species, and ^t the aapte time 
reduced it to p. bijhrus. Lastly, his character of C, supinusy in. Supple- 
inent to the Flore Francaise, p. 549, ** la Uvre superieure a 3 dents, Pinfe- 
rieare* a' 2 parttris,** la extremely incorrect. C. hiraututy Sdhlelcher, ' is C. 
ppUMT.. C. supitmt,, lApeyr* on the other hand, is the true €• capiiaiuMf but 
what his C. capitatns is I am not sure ; probably a mixture of C, capUatus and 
C tupin?tt, , 
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was Ivere a thicket of Loniccra Xylosteim^ and some pnetty spe- 
cies of the genus Rosa^ but of which at present we did not ga- 
ther any. Thlaspi alpestre^ Asperugo procumbens^ and Apar-* 
ffia pyrenaka^ we observed, .but sparingly. There were also 
here some alpine mosses, as . the piliferous variety of Tfichosto- 
mum patenSy Grimmia ovata *, particularly that state called 
Dicrafium (yoalcy Orffwirichum rnpincoloy Tortnida mucrimifi)^ 
Viay and Encalypta cUiata, , 

“ 28d J une.— The two principal excursions to be made around 
Mont Louis are to the Vallee d’Eyne, and to the mountain of 
Cambredazes. The unpleasant weather we experienced yesterday 
had induced us to postpone our visit to the first of tliese ; but 
this morning the sup shone forth so clearly, and the sky was so 
pure, that we almost regretted the relinquishing a plan we had 
formed even Ixjfore our departure from Trades ; the specimens, 
however, we had procured during these two last days would be 
all the lietter, and certainly nothing the worse, of this delay. 
,We now also, that the hazy weather had left us, began to see 
somewhat about us. The cabanasse is situated in a large tract 
of alpine meadows. On the north is a low hill, with the fort of 
Mont Louis on its summit, and to the south the mountain of 
CambreiJazes, celebrated in the Flora of die Pyrenees. This 
does not appear of great height ; but that may be partly owing 
to our bring at present at a considerable elevation, most proba- 
bly much more than 4000 feet above the sea : indeed, the plants 
we had observed, particularly the appearance of the Rhododen- 
dmwk Jirrugineum ofkd Jumua trifidus (which were found to- 
day north of the fort), the coldness of the springs (about 45® 
Fahr. or scarcely 6^ Beaum.) indicate at least that altitude, as 
well as does the sharpness of the air, which, when we were not 
to tbo sun, we felt to be tolerably chill. To the west 
of .us^ is French Cerdagne, and indeed not a mile from the ca- 
tenasse, 4he rivulets flow into Spain. 

The 34th we undertook*^ the botanical examination of the 
.d'Fyne, accompanied by a mule loaded with as much 
provisions as we thought might suffice for three days, with our 
cloaks, and with two or three reams of paper. The first day 

* I do not here allude to T.fwuUey Schw., a very different plant, between 
which and GrimmUn sjnralia 1 can find no tflfference. 
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was passed in botanlsing among the banks and rocks that are 
chiefly to the right of* the stream that traverses this rich valley, 
and in crossing the Col or CueiJlade de Norin which terminates 
it. Descending then the Cueillade towards Catalonia, we ar- 
rived in the evening at the hermitage of Nouri, but, unfortu- 
nately for us, a day too early. The Curate of Qucrals, who 
passes always the summer in this vast building, was not to ar- 
rive till the next day ; the few beds that were there w^ere locked 
up, and we found merely four shepherds, whose united stock of 
furniture consisted of two coarse blankets or rugs, one kettle, 
one porringer, and two wooden spoons. Finding we were to 
receive no benefit from these our companions, wrapping our 
cloaks around us, w^e stretched ourselves out as well as we could 
on some long, narrow, and sufficiently hard w’ooden benches 
around a large fire, which wc found it necessary to keep blazing 
the whole night to prevent our suflering from tl)e piercing 
‘ cold, for we could .scarcely be less, w'hatever more, than 20()0 
feet above the level of MonC Louis. 

Notwithstanding our precautions and the fatigues of yes- 
terday, having slept little, we amused ourselves in the morning, 
until day-light, in observing the culinary proceedings of the poor 
shepherds, and in listening to the anecdotes they told us of the 
visit that Mina paid to this place during the last war. It ap- 
peared that tliis general, repulsed and surrounded on all sides 
by difl'erent bodies of the French soldiery, passed here three 
days, while the snow lay deep on the ground, in making useless 
attempts to regain the plains below, without encountering his 
enemies. Having at length consumed all the provisions, seeing 
his ftillowers fainting with cold and fatigue, and after having 
burned the doors, window-shutters, tables, chairs, and, in short, 
every thing that was combustible, in order to warm themselves, 
he forme(J the scheme of causing his*band to separate, and ap- 
pointed Sco dTJrgcl as a rendezvoils. He himself wfth otie 
party made an attempt to pass by the walls of the town of Puy- 
cerda, where the Baron d’Eroles then was with iHc Sj^nish 

* Thr4);ughout the intcriur of Catalonia? the fire is on the ground, and the 
chimney (as was formerly to be seen in every farm-house in Scotland, .though 
now of less frequent occurrence), broad at the base, and contracted at the top., 
aiiscs perpendicularly above the fii^e. 
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royalists, and from whence he made, no movement to arrest IVTinay 
as is supposed^ tlirougli jealousy of the French. Such at least 
is the account that the inhabitants give (and perhaps think it • 
the most plausible) when a stranger asks thetp what has be- 
come of the forty beds and of the furniture, of which this im- 
mense pile of building used formerly to boast. 

On the !25th, we descended slowly along the wild and pic- 
turesque valley of Querals, and soon encountered the first part 
of the retinue of the Semyr Rector^ composed of a man armed 
witli a gun, and three others with pick-axes, to repair the path 
where the winter storms had rendered it impassable for mules. 
So socyi as they perceived us at u distance they mdUe a halt, 
ga/ing on us open-mouthed, and whilst we passed them, they 
could scarcely reply to the customary salutation of “ Dios guar- 
da” that we made them. In the evening, indeed, they acknow- 
ledged, that, seeing us both dressed in grey 1‘rom top to toe, armed 
with our boxes and cartons, holding an o|)eii knife in one hand, 
and a stick shod also with a knife i|f the other, they took us for 
some new kind of banditti, and were so completely terrified, that, 
as the valiant fellow with the musket declared, if he had had 
the power, he would have thrown away liis piece, and taken to 
his hcel^ • 

“ About a mile lower down, we met the rector himself, with 
the greater part of his suite, comjxTsed of eight or ten meti, three 
young and handsome maid-servants, and seven or eight mules, 
logded with provisions and kUchen utensils. • The curate, far 
from corresponding to what one expected from sucli a retinue, 
was dirty and disgusting in the extreme, and, like many of his 
brethren ii) that country, liis ignorance, his want of re^gion, 
and his licentiousness, were but 1‘eebly concealed by- a few su- 
perstitious rites. 

‘‘ Returning in the cveping to Nouri, having spread out our 
plants we petitioned for, a bed for that night ; aritl perceiv- 
ing that our provisions w'^rc nearly exhausted, we asked the 
curate„if he would provide us with supper; but aware that, in 
Roussillon, the curates are accustomed to welcome a traveller 
to their table in those districts where there is no inn, it w'as not 
without some fear of offence that we hinted that we should pay 
for what we sliould havi\ Ihit l#e was not so easily aflronted, 
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S’death, I suppose so,” shouted he in his abominable 
talonian tongue, and next morning he presented us with the fol- 
lowing account : — One pound and a half of (l;)lack) bread, one 
pWcete* ; half a pound of rostesf^ one pi^ete ; sppas\ for three 
(of course for the liquid alone, as wc had a separate charge for 
the bread), one pi^cete ; three bottles of rando § (for our 
per and next day's travelling), each one pieccte : total, six pie- 
cetes. ‘‘ And then,” added he, “ as I do not charge you for the 
bed, you can give something to the servants.” No innkeeper 
could have made up a more exorbitant account, for all yye had 
got was not worth more than one shilling ; but it was of no use 
to mnonstrate, his only answer to our objectmns being, that 
withal wc were very fortunate in procuring any kind of supper 
in so wild a country. 

“ The 26th, having again crossed the Cueillade de Nouri, and 
redescended the Vallee dTiynes (instead of returning by the Val- 
lee de Lhou,'whicli we intended to have done had the weather 
been fine), we arrived late in the afternoon at. the cabanasse 
loaded with plants. This excursion was the richest in our 
whole tour, as much in the numl)cr of specimens as iq tbc va- 
riety of species. During the three days we gathered .6500 spe> 
cimeus. We were, no doubt, in the most favourably ; 
and this excursion being only the second wc had yet mady 
strictly called Pyrenean, it was to be expected that we should 
find many species scattered Uiiopghout the chain ; but tbere 
were also many Very rare species.” — B enth. 

( To be continued.) 

* The pUoete is precisely a shilliDg sterling 

f Hostos: ham usually very dry, aad extremely salt, fitted hi uU^ie-oil, 
which, both in RouasiUon and Catalonia, is almost always rancid. • . , , 

X Sopag a r«rve, literally 90(Uer~soup. In a pot con taiiiuig- about fbur, holies 
of water, a head of garlic is boiled, with about two oiinees of fat of bacon ayd a 
little salt. l*his liquor is poured on slices of I>lack bread. The iia/^py pea- 
santry prefer the addition of a few spoonfuV 'of rancid oil, and this ^bh^ilmes 
their wpat a VmttL ^ * 

* Ramtio^ wine at first black and thick, made in the maritime districts^* 
UoussiUoh and Catalonia. At the end of ten or twelve years in the plain, or 
of two or three in the mountains, it becomes clear, loses much ^ its colpur, 
and acquires a peculiar flavour, which , is called ranee. It is then on ex- 
cellent wine, and of great value ; bi\* tlie honest curate of Nouri pocketed it 
least 150 i)er cent, on what he provided us with. 
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Narrative of an Attempt to reach the North Pdc^ in Boats 
ted far the purpose^ and attetched to His Mqfestfs ship Hccla^ 
in the year 1827, under the command (f Captain W. E, 
PARnY^ R. 'N. F, R, S. L., ^c. 4to. Miiri^y 1828. 

-A. COPY of Captain Parry's Nhrrativc having just reached us,' 
we hasten to lay before our readers a few of the many interest- 
ing details it contains. This remarkable enterprise was under- 
taken under the auspices of the Lords of the Admiralty, at the 
suggestion of Captain Parry, and the recommendation of the 
Royal Society of London. Its professed object was Jo attempt 
reaching the North Pole, by means of travelling with sledge- 
boats over the ice, -or through an)^ space of open water that 
miglit occur. So early as the year 1815, the celebrated navi- 
gator William Scoresby jiin. in a highly interesting memoir, 
read before the Wernerian Society, and published in the second 
volume of their memoirs, proposed a plan for travelling over the 
icc to the North Pole. Afterwards^ a similar project was sug^ 
gested by Captain Franklin ; and this finally led to the prbpoj^l 
of Cafiain Parry, which met with the approbation and support 
of Government. 

.The* Hecla, already famous in the ahiials^of Arctic'^nterpHa^,’ 
which had ^ often braved the sjomis and ices of ihe north;' 
was again commissioned. A crew and officers familidr v^ith tba 
Arctic Seas Wei^c selected, and every arrangement made to se- 
cure their health and comfort. The Chief of the Admiralty, 
Lord Melville, having visited the Hecia, and expressed his ap- 
probation of the equipment, orders for sailing were issued. On 
the 4th of April 1827 the expedition left the shores of Eng- 
land, bearing with it the wishes and hopes of Britain, ai^* 
indeed of the civilized world, for its safety and success. 

Afty an agreeable voyage, they reached the interesting .station 
of Kammerfest, at the northern extremity of Norway, on the lOth 
of April. Here they remained until the 29th, on which day they 
set sail for Spitsbergen. After encountering much oppoaition 
from the ice and the weather, Captain Parry succeeded, butnot- 
until the 20th of J line, in securing the Hccla, in a harbour in 
Spitzbergen, which he named Hccla Cove. On the 21 st of June 



364? Xarralivc of Captahi Parry's AtlcmjU 

he left the sliip, with two boats, which he named the Enterprizc 
and Endeavour, Mr Beverly being attached to C’aptain Parry’s, 
and Lieutenant Ross, accompanied by Mr Bird, to the other. 

“ Besides these,” says Captain Parry, “ I tookLicutenantCrozier, 
for the purpose of carrying some of our weight as far as Walden 
Island, and also a third store of provisions, to be deposited on 
Low Island, as an intermediate station between Walden Island 
and the ship. As it was still necessary not to delay our return 
l>eyond the end' of August, the time originally intended, I took 
with me only 71 days’ j>rovis{ons, which, including the boats, 
and every other article, made up a weight of 200- lb. per man ; 
and, as it appeared highly improbable^ from what we li^d seen 
of the very rugged nature of the ice we should first have to en- 
counter, that either the rein-deer, or the snow-shoes, or the 
wheels, would be of any service for some time to come, I gave 
up the idea of taking them. Having received the usual saluta- 
tion of three cheers from those we left behind, we paddled 
through a quantity of loose^ice at the entrance of the bay, and 
we steered, in a perfectly open sea, and with calm and beautiful 
weather, for I..ovv Inland, which we reached at half past two in the 
morning of the ^2d June. Having deposited the j)rovisions, we 
set oft* for Walden Island, which was soon reached, and another 
deposit of provisions made.’?' lieutenant Crozicr now parted from 
them, and the boats pursued their course northwards. The 
following is Captain Parry **8 account of their mode of travelling*: 

“ Our plan ol’ travelling,'’ he says, speaking of the journey over the ice af- 
ter leaving the Ileela, “ being nearly the same throughout this excursion, af- 
ter \vc first entered upon the ice, I may at once give some account of our 
usual mode of proceeding. It was my inlenlioii to travel wholly at night, and 
to resj by day, there being, of course, constant daylight in these regions du- 
ring the summer season. The advantages of this plan, which was occasional- 
ly deranged by circiunstances, consisted, first, in our avoiding the intense and 
oppressive glare from the snow during the time of the sun's greatest altitude, 
so as to prevent, in some degree, the painful' inflammation in the ey^s called 
‘ snow-blimtness,’ which is common in alh snowy countries. AVe also thus 
ciyoyed greater warmth during the hours of rest, and liad a better clionce of 
drying our clones ; besides which, no small advantage was derived from the 
snow being harder ul night for travelling. The only disadvantage of this plan 
was, that the fogs were soinewlial mure frcquuiit and more thick by night 
than by day, thougli, even in this respect, there was less diflerence tJinn miglit 
have been supposed; the temperature duviiig the Iwenty-fdur hours under- 

* Nnrrat|ve, \\ RTt. 
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goin^ but little variation. This travelling by night, and sleeping by drfy, so 
completely inverted the natural order of things, that it was ditlicult to pn*- 
suade ourselves of the reality. Even the .oiiicers and myself, who were all 
furnished with pocket chronometers, could not always bear in mind at what • 
part of the twenty-four hours we had arrived ; and there, were several of the 
men who declared, and I believe truly, that they never knew night from day 
during the whole excursion. AVhen we rose in the evening, we commenced 
our day by prayers, after wliich, we took off our fur sleeping-dresses, and 
Jmt on those for travelling ; the former being made of camblet, lined witli ra- 
coon-skin, and the latter of strong blue box-cloth. We made a point of al- 
ways putting on the same stockings and boots for travelling in, whether they 
had dried during the day or not ; and I believe it was only in five or six In- 
stances, at the most, that they were not either still wet or hard-frozen. This, 
indeed, was of no consccpience, be^^ond the discomfort of first jiutting them 
on in tlAs state, as they were sure to be thoroughly wet in a quarter of an 
hour after commencing oiir journey ; while, on the other hand, It was of vital 
importance to keep dry’ things for sleeping in. Being ‘ ngged * for travelling, 
we breakfasted upon warm cocoa and biscuit, and after stowing the things in 
the boats atid on sledges, so as to secure them as much as possible from wet, 
we set off on our day’s journey, and usually travelled from five to five and a 
half hours, then stojipcd an hour to din.^ and again travelled four, five, or 
even six hours, according to circumstaiMes. After this we halted for the 
night, as we called it, though it was usually early in the morning, selecting 
the largest surface of ice we happened to be near for hauling the boats on, in 
order to avoid the danger of its breaking up, by coming in contact with other 
masses, and also to prevent drift as much as possible. The boats were placed • 
close alongside each other, with their sterns to J,hc wind, the snow or wet 
cleared out of them, and the sails, supported by the bamboo musts and three 
paddles, placed over them as awnings, entrance being left at the bow. 
Every man then immediately put on dry stockings and fur boots, after which 
we set about the necessary repairs of boats, sledges, or clothes; and, after ser- 
ving the provisions for the succeeding day, we wont io*supper. Most of the 
oiiicers and men then smoked their pipes, wliich served to dry the boats and 
awnings very much, and usually raised the temperature of our lodgings 10 or 
15 degrees. This part of the twenty-four hours was often a time, and the on- 
ly one, of real cnjoyraeiiL to us ; the men told their stories, and ‘ foiiglit all 
their battles o’er again,’ and the labours of the day, unsuccessful as they too 
often were, were forgotten. A regular watch was set during our resting-time, 
to look out for boars, or for the ice lireaknng up around us, us well as lo attend 
to the^irying of the clothes, ’each man alternately taking hi^ duty for one 
hour. We then concluded odr,day with prayers, and having put on our fur 
dresses, lay down to sleep, with a> degree of comfort which perhaps few per- 
sons would imagine possible under such circumstances ; our chii^f inconve- 
nience being, that we were somewhat pinched for room, and therefore obliged 
to stow rather closer than was quite agrc*eablo. The temperature, while we 
slept, was usually from 30" to 45% according to tlie state of the external at- 
mosphere ; bid on one or two occasions, in calm and warm weather, it rose us 
high as CO" to CC% obliging ns to tlirowgjff a part of our fur dress. After we 
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fetept tiutven hours, the man appointed to boil the cocoa roused us, when it 
was read/, by the sound of a bugle; when we commenced our day in Urn 
manner before described. Our nUowauce of provisions for each man per day 
was as follows i*- 

Biscuit - - - 10 ounces. 

Pemmican - - 9 do. 

Sweetened t!ocoa Powder - 1 do. to make one pint. 

Rum - - - 1 gill. 

Tobacco - - - a ounces per week. 

Our fuel consisted entirely of spirits of wine, of which two pints formed our 
daily allowance, cocoa being cooked in an iron boiler over a shallow iron lamp 
with seven wicks, — a simple apparatus, which answered our purpose remark- 
ably well. Wc usually found one pint of the spirits of wine sufficient for 
preparing oui^reakfast ; that is, for healing twenty-eight pints of water, 
tliough it always commenced from the temperature of 32'". If the weather 
was calm and fair, this quantity of fuel brought it to the boiling point in about 
an hour and a quarter ; but more generally the wicks began to go out before 
it had reached 200*. This, however, made a very comfortable meal to persmis 
situated as we were. Sucli, with very little variation, was our regular rou- 
tine during the whole of this excursion.** 

The quantity of rain wl(ich fell was truly extraordinary. 
Captain Parry remai*ks, on the 26th June, that they had al- 
ready experienced, in the course of this summer, more rain than 
during the whole seven previous summers taken together^ 
though passed in latitudes from T to 15° lower than this^. 

The expedition, in its progress northwards, experienced per^ 
petuid difficulties and delays from the broken state of the ice, 
and from its nowhere occurring in fields. The following observ»a- 
tions convey a striking picture of the nature of their travel- 
ling * 

« As soon as we landed on a floe-idecc, Lieutenant lioss and myself 
rally went on a-head, while the boats were unloading and hauling up, in order 
to select the easiest road for them. The sledges then followed in our traeV, 
Messrs Beverly and Bird accompanying them, by which the show was imich 
trodden down, and the road thus im|)roved for the boats. As soon as we ari 
rived at the other end of the floe, or came to any difficult place, we nitUfltbd 
one of the highest hummocks of ice near at hand, (many of which wert troflr 
fifteen to five and twenty feet above the seif) in order to obtain a better view 
around us ;«and rothing could well exceed the dreariness which sUch a view* 
presented. The eye wearied itself in vain to find an object but ice'and ifltf - 
to rest upon ; and even the latter was often faid<lcn from our view by tile 
dense and dismal fogs which so generally prcvailcil. For want of variety, the' 
most trifling circumstafice engageil a more than onliiiary share of our atten- 

* Narrative^, p. 67. 
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tion ; a passing guH, or a mass of ice of unusual form, became objects isrhich 
our situation and circumstances magnified into ridiculous importancif; 
and we have since often smiled to remember, the eager interest with whioh we 
regarded many insignificant occurrences. It may well be imagined, then,* 
liow cheering it was to turn from this scene of inanimate desolation, to our 
two little boats in the distance, to see tin; moving figures of our men winding 
wdth their sledges among the hummocks, and to hear once more the sound of 
human voices breaking the stillness of this icy wilderness. In some cases. 
Lieutenant Ross and myself took separate routes to try the ground, which 
kept us almost continually floundering among deep snow and water. 'J he 
sledges having then been brought up as far as we had explored, we all went 
back for the boats ; each boat's crew, when the road was tolerable, dragging 
their own, and the officers labouring equally^ hard with the mem It was thus 
we proceeded for nine miles out of every ten that we travelled over ice : for 
it was \t;ry rarely indeed that we met with a surface suflicidhtly level and 
hard to drag all our loads at one journey ; and in a great many instances, 
during the first fortnight, we had to make three journeys with the boats and 
baggage ; that is, to traverse the same road five times over. 

We halted at eleven” p. m. on the Ist, having traversed from ten to eleven 
miles, and made good, by our account, seven and a half in a N. by W. direc- 
tion. We again set forward at ten a.m. on the 2d, the weather being calm, 
and the sun oppressively warm, though vuth a thick fog. The teinjforaturc 
ill the shade was 36® at noon, and only 47^n the sun; but this, together with 
the glare from the snow, produced so painful a sensation in most tif' our eyes, 
as to make it necessary to bait at one p. m. to avoid being bliadocU W e there, 
fore took advantage of this warm weather to let the men wash themselves, 
and mei|^ and dry their clothes, and then set out again at half-past three. 
The snow Was, however, so soft as to take us up to our knees at almost every 
other atep, atld ftes^iuently still deeper \ so/hat we were sometimes five minutes 
together in jnovang ^ single empty boat, witli all our united strength* It 
being impossible to proceed under these circumstances, 1 determined, by de- 
grees, to fall into our night travelling again, from which we had of late insen- 
sibly deviated. We therefore halted at half-past five, the weather being now 
very clear and warm, and many of the people’s eyes beginning to fiiil. We 
did not set out again until after midnight, with the intention of giving the 
snow time to harden after so warm a day ; but we found it still jso soft 
as to make the tray^ing very fiitiguing. Our way Jay at first across a 
number of small loose pieces, most of which were from five to twenty yards 
aiNUt, or just sufficiently separated to give us all the labour of launching and 
hauUnfpup the boats, without 'the advantage of making any progress by wa- 
ter ; while we crossed, in othef instances, from mass to moss, iy laying the 
boats over as bridges, by which ilie men and the baggage passed* By these 
means, we at length readied a floe, about a mile in length, ip a ii|rthcrii di- 
rection { but it would be difficult to convey an adequate idea of the labour 
required to traverse it. The average depth of snow upon the level parts was 
about five inches, under which lay water four or five inches deep ; but the 
moment we approached a hummock, the depth to which we sank increased to 
three feet or more, rendering it dlfficultsat times to obtain sufficient footing 
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fQi’ leg to enable us to extricate the other. The pools oi’ fresli water had 
ii^w also become very large, some of them being a quarter of a mile in length, ■ 
and their depth above our knees. Through these we were prevented taking 
the sledges, for fear of wetting all our jirovisions ; but we preferred transport- 
ing the boats across them, notwithstanding the severe cold of the snow-water, 
the bottom being harder for the “ runners” to slide upon* On this kind of 
r<jad we were, in one instance, above two hours in proceeding a distance of 
c»ne hundred yards.” 

In defiance of these overpowering difficulties, they continued 
to struggle towards the north, but with little success. Their 
progress was very slow ; tlie (piantity of rain which fell astonish- 
ed every one ; and the high state of the thermometer was equal- 
ly a subject of wonder. Eut a principal obstacle to their pro- 
gress northward, and one whicli at length forced Captain Parry 
•to return, was the set of the arctic water towards the south. It 
moved at the rate of 4 miles per day ; and, when as.sistcd by a 
northerly wind, which unfortunately set in, forced the floating 
icc on which they dragged ihcir boats, nearly as fast south as 
they dragged them north. On ihe 10th of July, they met witlj 
fresh-water lakes on the ice/ as mentioned in the following ex- 
tract from the narrative. 

Soon after midnight, the rain being succeeded by one of the thickest ff>gs 
I ever saw, we again proceede<l, groping our way almost yard by yard from 
one small piece of ice tt- another, and were very fortunate in hah-’ng upon 
some with level surfaces, and also a few tolerable sized holes of water. At 
lialf-past two we reached a iloe, which at first appeared a level and large one, 
but on landing we were much mortified to find it so covered with immense 
jHindsy or rather small lakes of fresh water ^ that, to accomplish tw-o miles in a 
north direction, we were under the necessity of walking three or four, the 
water being too deej) for wading, and from 200 yards to one-third of a mile 
in length. Towards the northern margin, we came among lalge hunmiodcs, 
having very deep snow about them, so that this floe, which had appeared so 
promising, proved very laborious travelling, obliging us, in some. |uirL8, to 
make three journeys with our loads ; that is, to traverse the same road five 
times over*.” 

On the 12th July, they reached noMh Lat. 82°14'28.'i The 
day was remarkably clear and fine, uhd the thermometer from 
36' to 36° F. 

(i ^ 

“ Setting out again (says the narrator) wc crossed a small lane, cif ivuter 
tp ^aqplher lli>e, but this w'as so intersected with ponds, ajid by streunis run- 
ning h'llo the sea, tliat we hii<l to make a ver}" circuitous route, soine of the 
b<^ng Haifa mile in length. If any tiling conlil have conqKMisatcd for 
tbc delay thus occasioned us, it would have been the heniiliful blue colour 
* XtirtaUvr. |>. 7**- 
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jieeuliar to those supcrglacial lakes, wbioh is oortainly one of the most picking 
tints in nature. Notwithstanding the immense quantity of water still U|ii5n 
the ice, and which always afforded us a pure* and abundant supply of this in- 
dispensable article, we now observed a mark around the banks of the pond ,• 
shewing that the water was less deep in them by several inches than it had 
been somewhat earlier in the summer ; and, indeed, from about this time, 
some small diminution of its quantity began to be perceptible to ourselves.*” 

On the 14th and 15th July, the rain was excessive, at times 
pouring down in torrents, and tliis, too, in the arctic ocean, be- 
yond north Lat. 82” 14'. On Monday 16th* July, in north 
Lat. 82® 26' 44", cast Long. 20® 32'' 13''', the thermometer in 
the shade was 37®®, in the sun 47^^; a blackened bulb raised it to 
514°;, and the same thermometer when held against the black 
painted sides of the boat rose to 58^”. They saw a mallemuck 
and a Ross gull, and a couple of JHes iccre found uj)on the tec. 
At seven oVlock on the evening of the same day, it was so \varm 
in the sun, though the temperature in the shade was only 35% that 
the tar was running out of the seams of the boats ; and a blacken- 
ed bulb, when held against the p.vnt-work, raised the thermo- 
meter to 72°. The temperature'^ of the sea was 34°. July 
17., in north Lat. 82° 32' 10'% Captain Parry remarks, prov- 
ed one of the warmest and most pleasant days to the feelings, 
that we had during the whole time we were upon the ice ; the 
thermometer in the shade being* from 36” to 40° for several 
hours, and in the sun from 42^ to 51°.*” On the 19th July, 
towards midnight, they had smart showers of rain, with dry 
clear intervals between them, just as on an April day in Eng- 
land. This kind of wx*ather, which continued for several hours, 
harassed the men very much. On the morning of the 20th 
July, it is remarked, “ we halted at 7 a. m., having by onr 
reckoning accomplished 64 miles in a N. N. W. dircctioft, the 
distance traversed being JO 4 miles. It may, therefore, be ima- 
gined how great was our mortification in finding that our lati- 
tude, *by observation at noon, was only 82° 36' 52", being less 
tlian five miles to the norljiward of our place at noon on the 
17th, since which time wc had certainly travelled ^elve in 
that direction.'” 

On the 23d July, their latitude was not more than 82° 43'' 32" 
north, notwithstanding the distance which they had travelled over 
the ice On the afternoon of this day, a beautiful natural phe- 

* Narrative, p. 00. ^ . 
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norft^non was observed. A broad white fog-bow first appeared op- 
posi^ the siin, as was very commonly the case ; presently it .b^* 
, came, strongly tinged with the prismatic colours, and soon after- 
wards no less than five other complete arches were formed within 
the main bow, the interior ones being gradually narrower than 
those without, but the whole of them beautifully coloured. The 
larger bow, and the one next within it, hai the red on the outer 
or upper side of the ciixsle, the others on the inner side. Lieu- 
tenant Ross measured the altitude of the outer arch, which was 
20® 45' in the centre, its extent at the horizon 724° ; the altitude 
of the sun, which was bright at the time, being 20° 40'. The 
log was qi!iite wet, while the smaller bows were visible^* which 
was only twenty minutes ; though the large one remained, as 
usual, for hours together. On the 25th July, it is remarked, 
so small was the icc now around us, that wc were obliged to 
lialt for the night at 2 a. m., being upon the only piece in sight 
ill any direction, on w'hich we could trust the boats while we 
rested.” Such was the ice iy the latitude of 82J®. 

The drift to the southward being much increased by a north- 
erly wind, and little or no progress being made, Captain Parry, 
on the 26th July, detennined on abandoning this most hope- 
less undertaking. 

It had for some time past been too evident that the nature of the ice 
■with which we had to contend was sfich, and its drift to the southward, espe- 
cially with a nortlierly wind, so great, as to put beyond our reach any thing 
Init a very moderate share of success in travelling to the northward. Stilly 
however, we had been anxious to reach the highest latitude which our means 
would allow ; and, with this view, although our whole object had long be- 
come unattainable, we pushed on to the northward for thirty-five^ ^days, or 
until half our resources were expended, and the middle of our season arrived. 
For th£ la^t few days, the eighty-third parallel the limit to wlUch if e 
had ventured to extend our hopes ; but even this expectation h^ become 
considerably weakened since the setting in of the last northerly wind, which 
continued to drive us to the southward, during the necessary hoars pf rest, 
nearly as much as we could gain by eleven or twelve hours of daily* labour. 
Had our success been at all proportionate to*our exertions, it was fall in- 
tention to^have proceeded a few days beyond the middle of the periojl for 
whi'tili we were provided, trusting to the resources we expected itb AAd at 
Table 'Island. But this was so far from being tbe case, that I could ftot/Ullt 
consider it as incurring useless latigue to the officers and men,, ^d; 
sary wear and tear for the boats, to penfeyere any longer in the attempt* I 
determined, therefore, on giving the people one entire day’s rest,' which they 
very much needed, and time to wash and mend their clothes, while the offi- 
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cers were occupied In making all the* observations which might lie intene^tlng 
in this latitude ; and then to set out on our return on th^ following dc!;^^. 
Having communicated my intentions to thu pcojde, who were all much dia- 
appointed in finding how little their labours had efieeted, we set about out* 
reapectivie oecupations^ and were much iavoured by a remarkably fine day. 

The di|)of the magnetic needle was here 82*^ 21' 6"^, and the variation 
18" iO' westerly, our latitude being 82° 40' 23", and our longitude 19° 20' 
east of Greenwich. T?ie highest laHtude we reached was probably at seven 
A. M. on the 28d, when^ after the midnight observation, we travelled, by our 
account, something more than a mile and a half, which would carry us a HMe 
beyond 82" 46'. Some observations for the magnetic intensity were ubtainetl 
At this station. We here Ibund no bottom with 500 fathoms of line; the 
s])eciiic gravity of some water brought up from that depth was 1.0340, being 
at the temperature of 37% w'hcn weighed. A Six's thermometer attached to 
the leaA failed to indicate the temperature below, owing to the diercury rising 
past the index. The sea-water from the surface was, as usual, near the ice, 
in the summer time, so nearly fresh as to require only three grains to be 
added lu the hydrometer; and at six fathoms below the surikee, it was 
1 0226, at temperature 37”- At the extreme point of our journey, our dis- 
tance from the Hecla was on’3' 172 miles in a S. 8® W. direction. To accom- 
plish this distance we had traversed, by our reckoning, 292 miles, of which 
about 100 were jierformcd by water, prexiousl^' to our entering the ice. As 
w^e travelled by far the greater part of oifr distance on the ice three, and not 
unfrcquently five times over, wc may safely multiply the length of the road 
by 2i ; so that our whole distance, on a very moderate calculation, amounted 
to 680 geographical, or 688 statute, miles, being nearly sufficient to have • 
reached the Pole in a direct line. Up to this period we hud been jiarUcularly 
fortunaft in the preservation of our hea4th ; neither sickness nor casualties 
having occurred among us, with the excejition of the trifling accidents already 
mentioneif, a few bowel complaints, which were soon removed by care, and 
some rather troublesome cases of chilblains, arising from our constant expo- 
sure to wet and cold. • 

Our day rest proved one of the w^armest, and most pleasant to the 
feelings, we had yet had upon the ice, though the thermometer was only from 
31* to' 38* in the shade, and 37® in the sun,, with occasional fog; but to per- 
sons living constantly in the open air, calm and tolerably dry weathej; affords 
absolute enjoyment, especially' by contrast with what we had lately experi- 
enced. Our ensigns ahd pendants were displayed during the day ; and sin- 
cerely as we regretted not having been able to hoist the British flag in the 
hlgb^t latitude to which we Had aspired, we shall perhaps be excused in ha- 
ving '&t some little pride in bepig the bearers of it to a parallel considerably 
beyoh^ that mentioned in any other well authenticated record 

The journey back to Spitzbergen, although more e^Jjpeduiou^i 
ihan that towards the Pole, was attended with great fatigue and 
much danger. On the 2d of August the travellers met witli 
red mow, of which the following account is given ; 

• Narratiye, p il«2-ia' . 
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“»Iu the oourse pf Uiiii day’s joumey Ve met with a quantlty^if Joow ting- 
ed, to the depth of several inches, with some red colonriug matten* of which a 
frorhon was preserved in a bottle for future examination. Tliis circumstonce 
' tfecttUed to our recollection our having frequently before, in the course of this 
^umeyii remarked, that the loaded sledges, in passing' frver hard snow, left 
upon it a light rose coloured tint, which, at the time^ we' attributed to the 
colouring matter being pressed out of the birch of which they were^inade* To- 
day, however, wc observed, that the runners of the boats, and even om* own 
f«>otvSteps, exhibited the same appearance; and, on watchingitmoreiiairowly 
ufterwardsi, we found the same effect to be produced, in' a greater or less de- 
gree, by heavy pressure, on almost all the ice over which we passed^ thougii 
a magnifying glass <;ouI(l detect nothing to give it this tinge. The'Qolour <if 
the red snow which we bottled, and which only occurred pn • two or three 
spots, appeared somewhat different from this, being rather of a salmon, than 
,of a ,roe«, colilur, but both were so striking, as to be subject of connnon re- 
-mark 

0h^ Siniduy, the .5th August, in Latitude SI"* 54/ 47 , llie 
air, in the shade, at noon was 35% and in the sun 42^ This 
<Jqy they rowed across a lake of fresh water on the ice. It 
was a quarter of a mile long, and varied in depth from two to 
four fret, which, togetlier wjMi an island situated in the middle 
of it, the rugged ice, by which It was bounded, and the beauti- 
ful blue of the water, gave it a singular and picturciique 'ap- 
pearance. On the^ 11th of August tliey observed such indica- 
lions of an open sea as could not be mistaken, much gf^, the ico 
being “ washed” as by a heavy sea, with small rounded fragments 
thrown on the surface, and a*good deal of dirty ice occurring.' 

“ Wcalso,” Captain Tany remarks, “ met with several pieces of drift 
wood and birch bark, <*he first time since wc bad entered the ice ; and the sea 
was crowded with shrimps and other sea insects, princijially the Clio borealis 
and Argffkauta arettoa^ on which numerous birds were feeding; After pass- 
ing through a good deal of loose ice, it became gradually more and 
ojicn, till at length, about a quarter before eleven a- m., wa hoard the first 
sound of the swell under the hollow margin of the ice, and, in «. quarter of Art 
hour, had reached the open sea, which was dashing with heavy suiges agahiat 
the outer masses. Wc hauled the boats upon one of these to eat our hurt meal 
upon the ice, and to complete the necessary kupply of water for oi^ Httle 
voyage to TaWe Island, from which we were now distant fifty mile% our la- 
titude being 01® 34', and longitude lOi® E. . A light air springing up fw»m the 
north-west, wc i^in launched the boats, and, at eight a. m. ihu^y quilted 
the ice, after having taken up our abode upon it for forty-cpght days 7 .*’ ' 

Pd the 1,2th August they reached' the island, or rathi^r Wfckj 
to Uie iMwtiiward <rf Table Island, where their provisions TjaU 

■ * WMwttre, ^ 1(19. t N«n8tlve,p; lia * 
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i ^j te^'deposited ; “ and,’* says Captain Parry, “ I cannot /Itv. 
^i*ibe th& comfort we exj^rienced in once more feeling a dry 
and !^lid footing.” Having got tlie stores into the boats, an 
attempt was made to land on Table Island, but without suc- 
cess;— ^they then boi’e away for Walden Island. The islet 
which lies oft* Little Table Island, and which is interesting, as 
being the most northern land known upon the globe, Ci^tain 
Parry named Iloss‘'s Islet, in honour of Licm tenant Ross, a 
young oiBcvr, distinguished for his great activity, zeal, and in- 
’ teiligenoe. In a few hours they reached Walden Island, and 
made good a landing. 

“ livery things’’ says the narrative, “ belonging to U8 was now completely 
drenched by the spray and snow ; we had been fifty -six hours without rest, 
and forty-eight hours at work in the boats, so that by the lime they were un- 
loaded, we had barely strength left to haul them up upon the rock. We no- 
ticed, on this occasion, that the men had that wildness in their looks which 
usually accompanies excessive fatigue, and, though just as willing as ever to 
obey orders, they seemed at times Hot to comprehend them. However, by 
dint of great exertion, wc maniigcd to fjet the boats above the surf ; after 
which, a hot supper, n blazing fire of dri/# wood, and a few hours* quiet rest, 
quite restored us.” 

The next morning a party, under Lieutenant Ross, was sent 
to the north-cast part of the islet, to launch the spare boat left 
there by Captain Parry’s orders, lyid to hMng round the provi- 
sions deposited there. Every tjiing was found undisturbed. 
At 10 A. M., on the 14tli August, they left Walden Island in 
three boats, and next morning landed on Lo^ Island. On the 
16th the expedition set oft* for the Hecla, hut were forced back 
to Low Island, and could not finally escape from it until the 
21st. 

libviiig now, by means of drift wood, converted our paddles infto oars, 
and being occamonally favoured by n light breeze, with a perfectly open sea, 
we made tolerable progress, and, at half-past 4 p. m., when within three or 
four miles of Recla Cove, had the gratific4ition of seeing a boat under sail, 
coming ^nt to meet us. Mr Weir soon joined us in one of the eutters ; and, 
after having got)d accounts of Aie^safety of the ship, and of the welfare of all 
on board, together with a variety of details, to us of no small interest, we ar- 
rived .on board at 7 r- k., after an absence of sixty-one day8,%eing received 
with that warm and cordial welcome which can alone he felt, and not describ- 
ed. ^ The djMance traversed daring this excursion was 56^ geographical miles, 
but allowing for the number of times we had to retunn for our baggage du- 
ring the greater part of the journey over the ice, we estimated our actual 
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travelling at 978 geograpiiical miles, or 1127 statute miles. Considering our 
cQ^^nt exposure to wet, cold and fiitigue, aur stockings haying generally 
beea drenched in snow water twelve hours out of every twenty-four, 1 had 
greal^ reason to be thankful ibr Uie excellent health in which, upon the 
whoH' we reached ship.” 

During the absence of Captain Parry;, the dfficefs of the 
were actively employed in making observations on the 
natural history of Spitzbergeu, and experiments on magnetisra. 
But for these we tCannot aftbrd room at present. The following 
obsenrations on the climate of Spitzbergen, are novel and inte- 
resting : The officers who remained on board the Hccta dii- 
ring the summer, described’ the weatlier as the most beautiful, 
and the climate altogether the most agreeable, they had evffr ex- 
perienced in the polar regions. Indeed, the Meteorological 
Journal shews a temperature both of the air and of the sea- 
water, to which vve had before been altogether strangers within 
the Arctic Circle, and which goes far towards shewing that the 
climate of Spitzbergen is a remarkably temperate one for its 
latitude *. It must, howcve< , be observed, that this remark is 
principally applicable to tbc wcatlicr experienced near the land^ 
tliat at sea being rendered of‘ a totally difleront character by 
*the almost constant presence of fogs; so that some of our most 
gloomy days upon tlm icc wore tlie finest in Hecla cove, where, 
however, a good deal of rain fell in the course of the summer.’^ 
The Hecla left Spitzbergen on the S8th of August, but did not 
arrive in the Thames untU the I6lh of October. 

The following judicious remarks on the nature and practica- 
bility of the eiitcrprize in wliicli he had been engaged, wliicli 
close the narrative, wc give in tlie celebrated navigator’s own 
words. 

•• On ike nainre and praeticaMlitfj of ilus attempt to reach the Nar^ 
the object is of still more dillicult attainment than was before supposed, bv'en 
by those fiersons who were the best cpialiAccl to jndpe of it, will, I bellejvef ap- 
pear evident from a perusal of the foregoing pages; nor can I, after 'muHi 
consldcnition, and some experience of the various difficulties Avhich bolong''to 
it, recomif^end any material improvement in the plan lately adopts. Among' 
the varioiU schemes suggested for this pui-pose, it has been proposed to set 
out from SlpLtebei^u, and to make a rapid journey to the noilfhtrardi with’ 

e lilr Crowe of Hafnmerfest. who lately passed a winter on the south-western coast of Sj)lt&- 
Wrgoi, hi ilNXIt Lot. 70*1 informed me he had fatnotChWAfmar; n phctiomehon Which fhd^ 
woiiM luve agtonWied us at any of our fjrxxm wtetcrlns-Btaliaiu Jn a much lisw lalhutat' • 
haps the circumstance of the reindeer winlcr' iR at SpiUbergen, may also he considered a proof ot 
a comparatively temperate climate. 
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fir 9lBflg».boat8, drafwn wholijr: by (lo^ or rein-ileer; but, lM>#Arer 
ttiaaible this pbn may at tirst si^fht affpear^ 4 tmtifkat say that our late «x|iew 
rience of the nature of the ice wltich they u'WiM irrobalily have to encounter, 
has been at ali fiivuurable to it. It would, of course, bc*a matter of extreme 
irngprudenes to set. out on this entorprbse without the nieana of crossing, -^-not 
UMNily nai'row pools and “ lanes,’*— but more extensive spaces of open water, 
such as we meet with between the margin of tlte ice and the Spitsbergen 
shor^^ and I do hot conceive that any boat sufficiently large to bo efficient 
and sale ibr this purpose, could possibly be managed u]^n the ice, were the 
power employed to give it motion dependent on dogs or rein«deeT. On the 
contrary, it was a frequent subject of remark among the officers, that reason 
was a quali&ation scarcely less indispensable, than strength and activity, in 
travelling over such a road ; daily instances occurring of our Igiving to puss 
over difficult places, which no other animal than man could have been easify ' 
prevailed upon to attempt. Iniieed, the c'^nstant necessity of launching and 
hauling up the boats (wfiich operations we had frequently to perform eight or 
ten, and on one occasion, seventeen limes in the same day) would alone ren< 
der it inexpedient, in my opinion, to depend chiefly upon other animals ; for 
it would certainly require more time and labour to get them into and out ol' 
the boajts, Uiaii their services in the intervals, or their tiesh ultimately used 
as food, would be worth ; especially when iv is considered how large a weight 
of provender must he carried lor their own liibsistence. 

“ In case of employing reindeer, wbich, from their strength, docility, and 
hardy habits, afijiear the best suited to this kind of travelling, there would*, be 
an evident advantage in setting out much earlier in tlie year than we 
{lerhaps about the end of April, when the ice is less broken irp, and the enow 
much lutiHer upon its surlace, than at a mlrre advanced pturt of the season. 
But this, it must be recollected, would iavolve the necessity of passing the 
previous winter on the northern coast of Spitzhergen, which, even under fa- 
vourable circumstances, would probably tend to weaken in some degi*ee thb 
energies of the men ; w'hile, on the other hand, it would be next to imposnlk 
to procure there a supply of jjrovondcr Ibr a nuniher of tame reindeer, suffi- 
cient even to keep them alive, much less iu tolerable condition, during a whole 
winter. In addition to this, it may be observed, that any party setting out 
earlier must bo provided with a much greater weight of warm elothifig, In 
order, to guard against the severity of the cold, and also with an increased 
proportion of fuel Ibx procuring water hy the melting of the snow, there being 
no fresh water Upon the ice, in these latitudes, liefore the month of Juna 

^ In kind ai‘ provisions proper to be employed in such entwrjirizesv— 
a very important consideration, where almost tlte whole ffifficulty may be* Said 
to moire itself into a question of we%ht,— I anr not aware that any lvipeove«. 
men^ ceuld be made upon that with which we were furnished Mnow of 
none which appears to coittain so much nutriment in* so smoll a weight and 
compass, It may be useful, however, to remark, as the result of absolute efX^ 
peiiexice, that our daily allowance of provisions, although previously tried for 
some days oa board tho ship, and then conswlered to be enough, proved by tm 
means suffident to support the strength of fticn hvmg ceiuUntly in the. open 
air, exposed to wet and cold for at least twelve lunirs a-day, seldom en.jinying 
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^ luxury, of a warm meal, and ha'ving to pedrform the kind of labour to i^hich 
^ur people were subject. I have* thereioo^'ieiBarkecl, that, previously to our 
return to the ship, our strength was considembly impaired ; and,' Indeed, 
there is reason to believe, that, very soon after entering upon the ice^ the 
physical energies of the men were gradually diminishing, although, for the 
drift few weeks, they did not appear to labour under any specific coni|flidnt. 
This diminution of strength, which we considered to be principally owing to 
the want of sufficient sustenance, became aj^iarent, even after a fortnight, in 
the lifting of the bread>bags and other heavy weights ; and I have no doubt 
that, in spite of every cure on the part of the officers, as well as Mr Bever- 
ly's skilful and humane attention to their ailments, some of the men, who had 
boguu to fail before we quitted the ice, would, in a week or two longer, have 
sui&red very severely, and become a serious incumbrance, instead of an as- 
sistance, to our party. As far as we were able to judge, without further trial, 
Mr Beverly and myself were of opinion, that, in order to maintain the strength 
of men thus employed, for several weeks together, an addition would be re- 
quisite, of at least one-third more to the provisions which we daily issued. 
1 need scarcely remark bow much this would Increase the difficulty of equip- 
ping such an expedition. 

‘‘ I cannot dismiss the subject of this entcrijriso, without attempting to ex- 
plain, as fiir as 1 am able, how it may have happened that the ice ov6r which 
we passed was found to answer sc little to the description of that observed 
by the respectable authorities quoted in a former part of this volume. It 
frequently occurred to us, in the course of our daily journeys, that this may, 
in some degree, have arisen from our navigators having generally viewed the 
ice from a considerable height. The only clear and commanding view on 
board a ship is that from the crow’s-nest ; and Pliipps’s most im^rtant re- 
marks coneerning the nature of the icc to the north of Spitsbergen, were 
,mqdc from a station several hundred feet above the sea; and, as it is well 
known bow much the most experienced eye may thus be deceived, it is pos- 
sible enough that tie irregularities which cost us so much time and labour 
may, when viewed in this manner, have entirely escaped notice, and the 
whole surfiice have appeared one smooth and level plain. 

“ is, moreover, possible that the broken state in which we unexpectedly 
found the ice may have arisen, at least in part, from an unusually wet season 
preceded, perhaps, by a winter of less than ordinary sev^ty. Of the latter 
we have no mean.s of judging, there being no record, that 1 am awitre of, of 
the temperature of that or any other winter jmssed in the h%hor latitudes - 
hut, on comparing our meteorological register with some othe^ kept during 
the corresponding season, and about the some latitude*, it does appear, that, 
though., no material difference ia observable in the mean temperature of 
the atAosphfere, the quantity of rain which we experienced is considerably 
greater than usual ; and it is well known how very rapidly ice iadiuolved by 
a fall of rain. At all events, from whatever cause it may have arisen, it is cer- 
tain, that, about the meridian on which we proceeded northward in the boats, 
the sea was in a totally different state from what Phipps experienced* as may 

. • ParUcularlythatofMrScwwbydurWthemonthof JiUy,ftomlW 2 tol 8 l 81 lu;ludv^^ and 
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be seen from coflapairltig our accqpnts, his ship being closely beset, near the 
Seven Islands, for several days about the beginning of August ; whe^ens the 
Hecla, in the beginning of June, sailed about in the same ncighbomhood 
^litlltnout obstruction, and, before the Glose«of July, not a piece of ice could be 
seen from Little Table Island. • 

I may add, in conclusion, that, before the middle ^f August, when we letl 
the ice in our boats, a ship might have sailed to the latitude of 82^, ahnost 
without touching a piece of ice ) and it was the general opinion among us, that, 
by the ond of that month, it would probably have been no very difficult xhat- 
ter to reach the parallel of 83*, about the meridian of the Seven Islands. 

An appendix of eighty pages aceoniponies the narrative, con- 
taining, 1. Meteorological join mils ; 2. Notice respecting chrono- 
meters ; S. Observations on the dip of the magnetic needle ; 4. 
Observations on die vanation of the magnetic needle made on 
shore, or on thoicc, 1827 ; 5. Observations on the diurnal varia- 
tion of the horizontal magnetic needle at Spitzbergen 1827 ; 6. 
Observations on the diurnal changes of intensity in the horizon- 
tal magnetic needle at Spitzbergen 1 827 ; 7. 'reinperature and 
specific gravity of sea water below the surface, 1827. To these 
follow observations on zooh^gy by Captain Boss, on the plants 
collected during the expedition by Dr Hooker, and on the rocks 
and minerals by Professor Jameson. 

• 

ilaving already greatly c'xceeded uur limits, we must delay 
giving an account of the more* scientific department of the work 
until a future opportunity. The plan of reaching the North 
Pole being for the present abandoned, wc hope that Govern- 
ment will not allow the experience and ?.kill acquired by Cap- 
tain Parry and his officers in the Arctic Regions to be lost. It is 
ihcfTcfore the duty, as it is, wc trust, the intention of the Admi- 
ralty, speedily to call them again to similar entcrprjzes. The 
examination of the oast coast of West or Old Greenland, of 
Spitzbergen, and the sea and fishing-ground to the eastward of 
t|iat interesting islafid, arc objects worthy the attention of the 
nation, and the accohiplishincnl of which woulcPshcd a lustre on 
the name and elevated rank of ihc Lord High Admiral of 
England- 
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l^bmrvat%ons on Ike DisHccting mid Preparing the Bodies of 
'^Anwiah. By Professor C a iius *. 

i * ' 

-4^ HOUGH the art of uuatoiinsiiig the bodies of animals is c^;scn- 
tially the same as that practised njion the body of man, and 
though want of space precludes me from treating the subject 
minutely, I conceive that a few remarks may not l>e altogether 
unacceptable to tliose who fe(*l desirous of ]mrsuing such studies 
for themselves. 

The first thing that I liave to observe is, that all dissections 
of small and soft objects, e. g. worms, yA)0})hytes, insects, niol- 
lusca, and embryos, where it is desirable to obtain even tolerably 
accurate results, should be performed under watcr^ by whicli 
the parts are kept floating and separated from each other, and, 
consequently, prestmt themselves more distinctly. A very sim- 
ple contrivance for investigations of this kind may he prepared 
in the following manner A mass of tough wax (not too soft) 
is to be laid upon one, or in )re,^ porcelain saucers or capsules of 
different sizes, which are then to be put in a warm place until 
the wax melts so as to cover the surface evenly to the depth of 
a l]alf or one-third of an inch. If the object to be examined be 
laid upon this surface, tit may he fixed by needles in any^po- 
sition that is wished, and, when covered with clear water, de- 
veloped and dissected by means of suitable instruments. Of 
them, the beMst arc very delicate forceps ; pointed, well made, 
sharp-cutting scissars^, and small knives like cataract-needles, 
soahe round, others with cutting edges, and fixed in slender 
wooden handles. For separating parts I have also employed 
small born probes and fine brushes ; whilst, for examining them, 
a good magnifying glass is frequently indispensable. If it is 
wished to preserve a preparation thus made, wax, coloured at 
pleasure as for the purpose of injections, ‘ is to be formed into 
little tablets abbut one-fourth of an inch tEick : one of these is 
then to be placed upon the saiictT or capsule containing the pre- 
paration ; th^ latter may then be transferred to it, arranged suit- 
ably upon it, fixed there by means of short needles, and both 

* From Introduction to Comparative Anatomy by Professor Carus, trans* 

^ lu.,ed by Gore, vol. ii. p. 389. 
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togctlier tlien placed in alcollol. Nor must I forget to irv^itiun, 
that the examination of very delicate organizations njiay,fre-’ 
quently be cumducted with greater •facility and accuracy, if die 
object be previously allowed to remain some time in spirits, ajod 
thereby to become Jiarder and contrai ted. This applies parti* 
cularly to the dissection of nervous organs, ami to the examii^- 
tion of very small embryos, of inolliisi*a, and worms. 

There are various modes of destroying worms, imsects, mol- 
lusira, &c. for the purpose of disseeting, without injuring t heir 
organization : MolUisca, snails, for instance, as Swammcriiain 
has remarked, are to bealhmed to die in water, because by that 
meags tlieir body swells, and all the parts heeogie more dis- 
tinctly visible* ; they may afterwards he kept in spirit (though 
not loo long) for dissection. AVorms, the larger zoophytes, 
(for the smaller must he examined whilst alivt*), caterpillars, &c. 
and also the smaller amphibia and fishes, are best destroyed hy 
means of spirit : Insects, on tile contrary, liy being dipped ra- 
pidly in boiling water, or in oil of turpentine. 

As regards the dissection ol l;i|gcr animals, wc may here use 
with advantage knives of a large sizt*, and instead of forceps, , 
suitable hooks with handles. 

In animals of considerable siz(* we can generally make artji- 
cial skeletons only, aft i the belies have been suilieiently cleaner 
cd by boiling or maceration, in smaller auinuds, on the con- 
trary, such as birds, amphibia, arul lishes, of which lust it is 
very dilRcult to make good skeletons, tlie (Jiject will be best ac- 
complished hy at once making the bones as clean as possible, 
without injuring the capsular ligaments, soaking tlie preparation 
in water that is incessantly changed, and, lastly, bleaching it for 
some time in the sun. • 

Lastly, we may mention injt*ctions as affording a very essen-, 
tial assistance in zootoipical investigatiqps for physiological pur- 
}X)^s : in small animals, and in the more minuti^ parts, these 
must consist of compositfons with wax, very fluid and, aJoured ; 
but above all of mercury. The latter, howevcf, is Aotj suitable 
for Very soft bodies, e. g. metlusae, &c. in which cases wc xnay 
employ injections of coloured milk, and similar substances. 



( 380 t 

JrrUabUii^ of ike Setmtive Plant. By M. DirraocuET. 

M • Dutrochet has collected, into a single volume, the long 
and important researches yirhichdic has made upon the moving 
powers whicih act in organised bodies. Hift experiments on the 
sensitive plant occupy an essential part of this. work. A^^ew 
procedure, which he has employed in vegetable anatomy, has led 
liim to results which would tend to invalidate a celebrated the- 
ory. He asserts, ' that all the elementary organs of plants, that 
is to say, the cellules and tubes, of which their bcKly is composed, 
have an independent existence, and form circumscribed organs ; 
so that these organs would only have, to ejich other, relations of 
vicinage, and would not Ibrm, by tlicir assemblage, a really con- 
tinuous tissue. He affirms that there aix? neither pores nor fis- 
sures visible to llic microscope in the cellular tissue, any more 
than in the fibres of* vegetables. There are only seen on the 
walls of these organs, small semitransparent globular bodies, and 
linear bodies, which become opaque from the action of acids, and 
are rendered transparent by ihdl of alkalies. M. Dutrocliet coii- 
sid<?rs these small bodies as the elements of a diffused nervous 
systc'nn. To the analogies of intimate structure and chemical 
nature, which he brings^ forward to support this opinion, the au- 
thor adds physiological considc^fatious, taken from experiments, 
which are peculiar to himself, and which, in his opinion, prove 
that the motions of vcg<j^ables are spontaneous ; in other words, 
that they depend up in an internal principle, which immediately 
receives the influence of external agents. Hefiising to admit 
sensibility in vegetables, M. Dutrocliet substitutes for this term 
that of ncrvimotillty. 

With regard to the organ of motion in the leaves of the sen- 
sitive plant, M. Dutrochet has proved, by decisive experiments, 
that it consists in a bulging of the parenchyma, or of the cortical 
medulla^ whicih is situated at the base of «thc petiole, and at ‘'the 
base of each of the leaflets of which the leaf is composed. , He 
has discovered, that this organ, to which he has given the name 
of is composed of globular cellules, disposcd^ifi longitu- 

dinal series, and filled with a coagulablc fluid. It is not by 
^mcans of joints that the sensitive plants any more than the other 
irritable vegetables, moves its mobile parts ; but by means of a 
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curvature impressed oa these parts in the place where the orgati 
of motion occurs. Thus, in the sensitive plant, it is the b6hrr|-^^ 
lets alone, that, by curving, produce the folding of the leaves. • 
DutTDcheS has feund, that this curvature is the result of a 
vital elastic power, which even nlamfests itself in the thin slices 
that ate^taken fmm these bourrelets. He has given the name of 
ineurvatio9% to this phenomenon. Thus the vegetable irritabi- 
lity consists only in an elcistic incurvation, wh\ph is sometimes 
fixed exiA sometimes oscillatory. For example, this elastic in- 
curvation is fxed in the tendrils of vcgetcibles, in the valves of 
the ovarium of the balsaniine, &c. ; it is oscillatoiy in the vege- 
tables that are named vegetables which ^present, in 

their mobile parts, state of alternating incurvation and straight- 
cning. 

It has long been known that the sensitive plant presents a 
phenomenon of sympathic transmission. If one of the leaflets 
of‘ this plant be slightly burnt with a burning glass, all the leaf- 
lets belonging to the same stalk will fold themselves one after 
another. This motion deserves to fie carefully examined ; and, 
in order to determine the part of the stalk by which the trans- 
mission in question is operated, M. Dutrochet made several very 
dclicat^ experiments, from which there results, that it is neither 
produced by the pith nor the barl?, but that it takes place ex- 
clusively by means of the woody part of the central system. 
Inquiring afterwards what, in this woody part, arc the special 
organs of the transmission in question, he arrives at the conclu- 
sion of its being effected through the medium of the sap con- 
tain^ in the tubes, which he names corpnscnliferous. Ite has 
found, that the maximum of velocity of this motion of transmis- 
sion is fifteen millimetres per second in the petioles of the leaves, 
and only three millimetres per second in the body of the stalk. 
The state of the temperature does not appear to have any in- 
fluence upbn its velocity. * ^ 

Lfgirt exercises a very rcnlarkable influence upon tl^ irrita- 
bility of the sensitive plant, the observation of {l^hicb equally 
belongs tb M. Dutrochet. If a sensitive plant be placed ip 
complete darkticss, by covering it with an opaque vessel, it 
will entirely lo^e its irritability, and that in a variable time, ac- 
cording tb a certain state of depAsrion or elevation of the sur- 
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munding^ temperature Thus, at a temperature of from SO to 
^degrees of Reaumur, it requires only four days of darkness 
ao destroy completely the irritability of a sensitive plant ; while 
^fltoen days of darkness are required to produce the same eflect 
when the surrounding temperature is within the limits of 10 and 
degrees ; so that, on only taking the degrees of temperature 
in which the sensitive plant can live, it may be established that 
the extinction pf the irritability of that plant in darkness is ope- 
rated in a period, the duration of which is in tlic inverse ratio of 
the elevation of the temperature. 

M. Dutrochet has observed, that the sensitive plant, deprived 
of its irritability by means of darkness, recovers it by exposure 
to ligiit ; and that this restoring of the conditions of irritability 
is more rapidly effected, l)y exposing the plant to the direct 
light of the sun, than by ex]K>sing it merely to the light of day, 
such as it exists in the shade. From these observations, M. 
Dutrochet considers light as the external agent from the in- 
fluence of which vegetables draw the renewal of the conditions 
of tlieir irritability, or, nioVe generally, of their motility^— com- 
ditiotis which arc subject to doperdition in the natural state, and 
which thus require to be continually repaired. 

^ 5 ■ 

Description of an Improved' Air- Pump. J^y Mr John Dunn, 
Optician, Edinburgh With a J'latc. 

In the course of niy business, having often heard it regretted 
that the cost of apparatus prevented many gentlemen from en^- 
gaging in philosophical pursuits, I have made it my study to 
simplify the construction of those which I have been empluy^l 
to make, wherever this could be done without impairing the 
accuracy of their performance. ^ 

One of'imy first efforts was directecj to that most valiiffiUlQ; in- 
strument the air-pump, which I sl^all endeavour to shew' I have 
improved sa very materially, as to be able tp. furnish onp cap^ 
blc of effecting as complete an exhaustion as the most perfoct 
form of the instrument hitherto devised, and, at the same time, 
nearly as rimplc and as cheap as its most imperfect form. I 
* ^ad before the Society for ^he Encouragement of the Useful Arts, 
19th December 1827* ‘ 
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nioutioned li^y views on the subject to sevd'tl genikmen qunl'^ 

iJed to ju4g<^ of Uieif correctness^ and soon had on opportu- 
nity of potting tliem to the test of experiment. I received an • 
order to make one for Mr jLces, lecturer on mechanical philoso- 
phy in the School of Arts here, on condition that he was to be 
permitted to return it, if, on iml, it was not found capable of 
executing all that I had taught him to expect. This pump, 
through the kindness of Mr Lees, in whose ^)ossession it has 
been for the last eighteen months, was exliibitcd to the Society 
for the Improvement of the Useful Arts, on 19th December 
18^7 

That^the peculiarities of the construction of my pump may 
be more readily perceived, I shall iirst shortly describe the com- 
mon construction, and then its most iwfect fornxj as improved 
by Cuthbertson. 

The common air-pump consists of two barrels A A', Fig. 1., 
Plate IV, in which the pistons PP' arc fitted and moved by 
the racks RIP and pinion O, the pistons being tlius raised and 
dej^rcssed alternately by turning the ^vinch W. In the bottoma 
df the barrels there are 4>pcnings, (‘ommunicating with the re- 
ceiver or bell-glass ; over these openings valvi*s of' waxed silk or 
bladder are so placed as to admit of the paftf»age of the air from 
the receiver through tliem, but to fcppose its passagt? from the 
barrels to the receiver. It is obvious, that, on drawing up 
either of the pistons, a vacuum will be formed under it till the 
air from the receiver, by its clastic force, opening the valve V 
or V', distributes itself equally betwixt the l>arrel and receiver. 
Now, as the pistons are furnished with valves PP' of tim same 
kind, and opening in the same direction as VV', on pushing 
either jnston down, the air in the under part of the barrel being 
prevented by the valve at the bottom from returning to the re- 
ceiver, will open the piston- valve and escape into the a][)artTnent, 
with the«air of which the pistpn-valve communicates ; and these 
effects will fcHow the raising and depressing of the pistons, as 
long as the in the receiver has sufficient elasticity to open 

* The instrument had been previously submitted to the examination of 
l>r Turtier,' 'onfe of the Secretaries of the Society of Arts, who reported that 
he minsttely eifiambied it, and was perfectly satisfied with Ito performance. 
On his representation to the Council of the JLondon University, I have since 
received an order to make one for the chemical class of that institution. 
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the valves VV^. When it can no longer effect this, the exhaus- 
tion must cease, and, consequently, a near approximation to a 
* vacuum cannot be obtained by means of this construction. 

'The best method hitherto proposed for effecting a more per- 
lect exhaustion, is that of Cuthbertson, which proceeds upon 
the principle of opening the valves independently of the elasti- 
city of the air ; and, accordingly, he substitutes in the place of 
the bladder-valves VV', Fig. 1., the metallic ones VV' Fig. 
having the wires WW^ attached to them, which slip stiffly in 
stuffing-boxes in the piston-rods. On raising either piston, the 
valve V or V' is ojXJiied by the friction of its wire in the stuffing- 
box, and is sliut by its depression ; in the former case leaving a 
free communication betwixt the part of the barrel under tlie pis- 
ton, and in the latter case cutting it off tn the pistons he also 
places metallic valves PP', to be opened by the descent of the 
piston-rod, and to be shut by its ascent, tlie valves in the pistons 
thus opening and conlinuing open, while those at the bottom of 
the barrels arc shut, and vice i^ersa. Now, as the piston-valves 
arc opening while those at Uhe bottom of the barrels arc shut- 
ting, Cuthbertson found it necessary (though this is not required 
ill the common pump) to exclude the external air from the 
barrels. 

For this purpose he put^air-tiglit covers CC' over thb barrels, 
and made the piston-rods move in the air-tight stuffing boxes 
BB', and placed metallic \alves MM' in the covers for the egress 
of the air, to bb opened either by its elasticity or by the pistons 
striking against the projecting points pp of these valves. 

It is also necessary to prevent the letum of the air into the 
pump during the shutting of these valves, which is done by ha- 
ving them immersed in oiL 

Tliis construction is certainly, in theory, as near perfection as 
we arc likely to reach by any form of pump, but it is as certainly 
very coiSiplex, and, consequently, very expensive, anci liable to 
go oi%t of repair, — an objection mt yrhich those who have been 
engaged iif making these pumpa best know the force, 

Believing the only useful part q£. Cqtlibertson‘’s invention to be 
(Kc ^ntrivance for opening the valves at the bottpms of the bar- 
rAk mechaiffcally, 1 was dF opinion a pump would pei^orm near- 
* In ^vpres atld difiy If tbeburakr w 
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ly^ or altogether as well, divested of all the other . peculi^ti^a, of 
his instrument, and possessing the^ecided advantages of iSe- 
ing cheaper and much' more easily kqH in order. , 

af. is a section of the barrels of n3y in t em- 

ploy metallic valves tf^at tlte bc^tom of the barrqls^ imd wai^d 
silk ones S S' in ihe pistbns, laying aside .Puthbertson‘'s metd- 
lie valves in the pstons, removing all bis apparatus from the 
top of the bairds, and leaving the pistons exposed to the atrno- 
sphere^ as I consider all those contrivances to be unnecessary, al- 
^ough it has been uniformly held essential to a good air-pump, 
since the time of Smeaton‘‘s invention, that tlic pressure of the 
atmoisphcre should be taken off the piston-valves ;»and my rea- 
son for doing so is, that the air will be always so compressed in 
the barrels, by the descent of the pistons, as of itself to have 
sufficient elastic force to open the salk valves in the pistons, the 
capacity ,of thfe barrels being each several thousand times greater 
than the space betwixt the two valves, when the piston is at the 
bottom. In fact, by making the under side of the piston and 
the bottom of the barrel ht eacll other, which, wiUi the assist- 
ance of the oil employed in the barrels may be done perfectly, 
there will be no space left but the small hole in the piston to 
val\p, , 

For illustration, let us supiAise the stroke to be 12 inches, 
and the diameter of the barrSs 2^ inches, or 25 tenths (as is 
the case in Mr Lees^ one), the diameter of the hole e one-tenth 
of an inch, and its length 1 inch, their c4rclcs being to each 
other as the squares of their diameters, we have 1 x 1 = 1 for 
the capacity of the hole, and 25 x 25 x = 7500 for the ca- 
pacity of the baiTels ; and consequently air, which, in the recei- 
ver was 7000 times rarer than the atmosphere, would liave suf- 
ficient elastic force to open the valve in the piston ; but as this 
is a degree of rarefaction for beyond what has ever been attained, 
or*even expected, it follows that any greater nicety of construc- 
tion here is unnecessary. • ^ 

The above plan may, however, be objected 4o, cm account of 
its still leaving sometidng to depend on the elastic force of the. ^ 
air^which, should any one consider desirable to be removed, can 
be so done 1^ adapting metallio vajves I V M^ith projecting 
points p' j/, to strike gainst 4he bottom of the barirels, having 
the spaces O O I, filled with oil, to exclude the external air 
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during their shutting ; but even this small addition I consider 
wliotly unnecessary. » 

, Fig. 4. is a perspective view of tlie one I made for Mr Lees^ 
whicli is the best method of fitting them up ; but the prhi<^c is 
alike applicable to table air-pumps. 


RhnarJes upon the Wasting Effects of the Sea on the sltore of' 
Cheshire^ betiveen the rivers Mersey and Dee *. By BoBKit:r 
Stevenson, Esq. Civil-Engineer, F. R. S. E., M. W. S., &e. 
Communicated by the Author. 

On a former occasion, I had the honour to make a few obser- 
vations, which appeared in the 2d volume of the Society’s Me- 
moirs, regarding the encroachment of the sea upom the land ge- 
nerally. The present notice reders only to that portion of tl>e 
coast which lies between the rivers Mersey and Dee, extondiog 
to about seven miles. To this quarter my attention, with that 
of Mr Nimrno, Civil Eiigineoi*,’ had Ix'en professionally directed 
in the course of last nioiuli. In our pcrambulatory survey we 
lyere accompanied by Sir John Tobin, and William Laird, E^. 
of Liverpool, al(^g the Cheshire shore, and its connecting .sitaci 
banks, between Wallasea Pool,t*in the Mersey, and Dal[)OQl, in 
the river Dec. Within these estuaries, the sliores may be de- 
scribed as abrupt, consisting of red clay ami marl, conud^iing 
many land or boulder stones, of the cubic contents of several 
tons, and very many t)f mudi smaller size, diminishing ,to 
coarse gravel. But the foreland, or uorthcrii shore, between 
these rivers, which I am now to notice, is chiefly low gi'oun^y 
and, to a great extent, is under tlie level of the highest tid^. ^ 
The beach, or ebb, extends from 300 to 400 yards seaward,, 
and, toward low-water-mark, ex^ses a‘ section of red cla^ ; ^ 
but, toward high water, it consists of bluish coloured njiafl, ^ 
with peat or moss overlaid by sand? This beach, at 
half-tide level, presents a curious and highly interesting spec- 
tacle of the remains of a submarine forest. The ntiEnerqvs ^ 
roots of trees, which have not been washed away by the sdt| of ^ 
carried off by the neighbouring inhabitants for firewood, are" in 
a very' decayed state. The treec seem to have been cut off 
* • before the Wernerian Society, 8th March 1820. 
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about two ft^et from the ground! after tlie usual practice in felU 
ing limber, and the roots are seen ratjufying from their respect 
live stumps, in all directions, and dipping towards the clay sub- 
soil. Thdy seem to have varied in size from 18 inches to peri- * 
haps ^ inches in diameter, and, when cut with* a knife, appear 
to be oak. Several of the boles or trunks liave also been left 
upon, the ground, and beiu*g partly immersed in tiie sand and 
clay, are now in such a decomposed state, that, when dug 
into with a common spade, great numbers of the* shell-Hsh called 
Pholas Candida, measuring about three- four tlis of an inch in 
length, and two inches in breadth, were found apparently in 
a healthy state. These proofs of the former slate this ebb 
or shore, now upwards of 20 feet under full tide, having been 
once^dry land to a* considerable extent beyond the region of 
these large forest trees, were rendered still more evident by the 
occurrence of large masses of greenstone, which, at a former pe- 
riod, had been imbedded in the firm ground here, and especially 
on the shore within the river Dee. It may farther deserve no- 
tice, that the inhabitants of this district have a traditional rliyme, 
^^xprossivc of the former wootled sUite of tliis coast, where not a 
tree is now to be seen, viz. “ From Ilalbre Isle to Birkenhead 
a squirrel may hop from tree to tree that is from the Dee to* 
the Mft-scy, now presenting a subiijarine Ibrest. 

As these evidences ol’ great clianges upon the state and for- 
mer appearances of the land were highly interesting to the par- 
ty, and intimately connected with the professional iiuiuiries of 
myself and colleague, it seemed desirable to get them, if possible, 
corroborated by oral testimony. Sir John Tobin accordingly, 
very obligingly, tocjk measures fcjr examining the oldest people 
in the neighbourhood, as to their recollection of the form<?l* state 
of these shores. In particular, Thomas Barclay, aged 93 all 
but two months,” by profession a mason and measurer of coun- 
try w^rk I Henry Youdj^ labourer, aged 86 ; and «^phn Crook- 
san, labourer, aged 80, were examined. Barclay stated, that 
he had ‘ been employed at the erection of the Leasdwe land- 
ward Lighthouse in the year 1764 ; that there were Itben two 
lighthouses near the shore, for a leading direction to slapping 
through the proper channel to Liverpool ; and that the Seaward 
Light became uninhabitable, from its being surrounded by the 
sea. A new light was then built upon Bidslonc Hill ; ami the 
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pi^nt Ijensowe Lighthouse, forfncrly the landward Kght, which 
{|e had asdsted in buildin^'^, became the sea^light. He could not 
condescend upon the di^noe between the two original lights, 
but waa oertain-tliat it must have been several hundred }'ards; 

^ that he knows that, in the course of thirty years, the shore of 
the Leasowe lost, by measurement^ eleven Cheshire roods, or 88 
yards; and verily believes, that, since he knev this slioro^ it has 
lost upwards of Jialf-a-mile of firm ground. To the correctness 
of these statements, the other two aged men gave ample testi- 
mony; Henry Youd having aL worked at the Lighthouse. 

As to the present state of things, the party alluded to were 
eye witnesses of the tides, on the IBth, 17th and 18th ()f Feb- 
ruary 1828, having exhibited a very alarming example of the 
encroachments of tlui sea upon the Leasowe shore. At high- 
water it came over the bank, and ran in a stream of about half- 
a^mile in breadth, surrounded die lighthouse, and continued its 
course through the low groui.ds toward W JIasca Pool, on the 
Mersey, thereby forming a new channel, and threc^enmg to lay 
several thousands of acres of ricli arable and pasture lands uito 
the state pf a permanent salt lake. The present Leasowe Light- 
house, which, in 1764, w^ considered far above the reach of 
the sea, upon the 17th of February lasi was thus surrounded 
by salt water, and niust soo^j be abandoned unless soni'e very 
extensive works be undertaken for the defence of the beacli, 
the whole of the interior lands of the Leasowe being considerably 
under die level of^^high-water of spring-tides. 

Tliis coast, with its sand banks in the offing ; its submarine 
forest, and the evidence of Jiving witnesses as to the encroach- 
ment of the sea upon the firm ground, is altogether highly in- 
teresting to the geological and scientific enquirer. The remains 
of forests in the bed of the ocean occur in Several parts of the 
Briti^ coast ; particularly off Lincoln ; on the hanks of the Tay, 
near Flisk at Skiel, in the Mainland pf Orkney, and in/nther 
places, noticed in the Transactions of this Society^ and are 
strong pl*oofs pf the encroachment of the sea upotjL th^ . land. 
However '^difficult, therefore, it may be to reconeile the varied 
appearances in nature, regarding the sea liaving at ent tote oc- 
cupied a higher level tiian at present, yet its as a 

general, and almost universal^ principle, seems to be beyond 
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doubt in, tlie (fro^nt day. Sioco 1 badr last the honour oftud- 
dresbirq; the Society on this subject^ ^Opportunities have been frf- • 
forded mo of making many additional observations on the Bri- 
lisJi shores; and of personally ^xtendinp* these to almost every 
poll I u the Continenti between the Tcxel and ‘the Garonne. I 
have also, Uirough tl ' obliging communications of friend, been 
enabled 4 . extend my inquiries to otlier quarters of the globe; 
and I alii now pr '»il to state, that, with a few comparatively 
trillin*;; o’‘'cepti''nN llie s u a^ipears to be umversally gaining 
•upon the land, lending to confirm the theory, That debris, 
ar^in * from the gereral degracHtiou of the land, being depo- 
rted 1(1 til ' bed of the iniiior seas, is tht‘ cause of jlieir present 
tendency to o\er4ow their banks. 


De^scripiion i)fsi vi j u ‘ Nezo or Ihirc Plants zoJuch have flowered 
in the Kopal Botink Garden^ Edinburffh^ during the last 
three months lly J-)i Gkajmvi. 

mh March IS9S. 

_^g5nctit( eapitata. • 

7B. • horba pibm, laiiic ratlieanli ; floribus capitati*?. 

Ui.stiiiP'i lOK. — S^em lit 1 but i»s, joitift^d, rooting, ascen^ng, cylindrica], 
bi.mclied, jnuplo. Ltaoes opposite, jict’olccl, » utc (1 4 inch long, alMii% 

) inch bioa ), bpreailiiig, sligntly (kiiinent along the petiole, veined, 
wins curved foi wau * ’•' fiole nioie *’«an ^alf the length of the leaf. 
Peduncle axillary, (3 inches) lonf^ suinolnnes exceeding, sometimes 
ehorter than the leaf, round, tapering a little, spreading. SHpulw fili- 
form, opposite, alternate ivith tlw* leaves an iiicli long). CtqnHdfm 
^braetenle, about l2-flowere(l, fea flowers expanded at a time. Pedicels 
veiy short. Calyx adliering to the sides of the^germen, extended into 
tour oblongo-spaihulate, distant, siibcrcct, persisting segments, equal in 
length to the tube of the corolla. Corolla funnel-shajieil, 4-cleft, siWlitly 
pubescent without, and nubescence somewhat rdlectcd, tube cylindrical, 
throat dilated, lined with close yellow jmhescence just above the tube ; 
limb while in bud green, afterwards lilac, white towards the throat, seg- 
ments obovato-eUintical, spreading, revolute, and smooth abwrei Sta~ 
mens 4 , filaments adhering along Uie inside of the tube of the corolla, free 
only fpr a portion at the top about the length of the anthers, to the liack 
of which they are attached ; anthers oblong, sometimes ne^ling among 
' the yellow hafr*i in the throatof the corolla. In other Instonccs carried up 
u hmh as the divisions of the Undi, but the length of the free portion of 
the matnOnts does not f a»y ; pollen globular, white. PitU single ; stig- 
m lai ^4 pubescent, white,,c!€ft:, segments revolute ; style single, ffli- 
form, projecting beyond the .anthers, but shorter thair tfae^limb of the 
cotolla,"WhUe4 germen inferior, obovate, slightly flattened, bilocular, 
ovufh nutatevous. 

The stem, branches, leaves, stipube, petioles, peduncles, imd outaide of the 
ttdyx aegmentir are very hairy, inside of these last less so ; hairs lotig, 
qjguadij^, eamewhat harafa, veiy riightly glutkioua, at least m the 
^rts of the flower. 

JANUARY — MARCH 18^8. 
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plant wae raised last 
Graliam of his Majesty’s 
n^o. It has been kept 
March. 

, I cannot but doubt the propriety of uniting^, under one generic name, plants 
so Tery different :^m each other as jEffineHa lonffifiova of Cavanilles, 
and Souvardia tfiphylla ; and I would be disposed to plaqe greater reliance 
than I do on the intervening teeth of the calyx^ as characterizing Bou- 
vai^Oy and distinguishing it firom were it not that Uiis would 

separate two plants very intimately allied, JSouvardia triphylla and J3* ver- 
sicolor^ carnring the last to jEyineHa, wnich also it resembles more than 
the other cf^s in the form of corolla. Whatever may be made of these, 
the subject of the present article must, I think, belong to the same ge> 
nus witli longifiora^ the parts of the flower diimring only in the 

comparatively short tube of the corolla. 

Artocarpus integrifolia ; Entire-leaved Bread-fruit tree, 

A. iniegrifolia ; mills obovato-oblongis, acuminatls, spathio valvis iiitc- 
gerriinis,^amentis masculis jiatcntibus. 

Description. — Tree of great size in its native country <Kast Indit6>; our 
specimen about seven feet high, with brown bark, green on the young 
shoots, annular, a slight linear mrrow passing quite round the stem from 
the base of each leai^ and being distinct years after the leaf has fallen. 
Leaves scattered, petioled, crowded at the extremities of the branches, ob- 
ovaio-oblong, acuminate, thick, hard, smooth, shining, undulated ((i inches 
long), middle rib strong, and with the oblique veins prominent behind, 
veins unite<l by conspicuous arches near the margin, and by transverse 
less distinct reticulations ; margin quite entire. Male spadLv stipitate, 
naked, but inclosed, previous to evolution, within the same pointed, 
smooth, deciduous 8ti))ul{e as the terminal bud, club-shaped, round, 
above two inches long by threfe-fourths of an inch brood, projected near^ 
ly in a straight line from the extremity of the footstall^ covered with 
innumerable flowers, dull green, its substance soft and spongy, the luot- 
stalk passing through its axis, but lost about the middle in the spongy 
structure around. Patunde about half the length of the sjiadix, axil- 
lary, spreading, stout,' green and shining, the leaf from the axil of which 
■ it 8])rings deciduous. Flowers ( uonandrous, very small, green. Perianth 
sessile, club-shaped, shghtly compress€ 2 d, somewhat succulent, 2-clcft, 
[piping slightly, sepnents blunt. Corolla a.wanting. Filament arising 
from the bottom of the perianth, and exserted. Anther -oxect, bilobular, 
shorty yellow. ^ 

A plant is known in collections under the name of Artocarpus inlegrtfolia^ 
with rough leaves occasionally lubed ; but in ours the leaves are aU en- 
tire, and tsmooili on both sides. It was received from Kew in and 
in ‘January and March this season has for the first time produced seve- 
ral male spadices, but none with female flowers. 

Dodon&a attenuata. 

Cunningham, in Field’s Account of N. S. Wales, p. 353. 

D. attenuata ; foliis lauceolato-spathulatis, apice mucronulatia hast atte- 
nuatis, rigidis, verrucosis, denticulatis ; floribus dimeis, racemosi^ axil- 
laribus tcrmUialibusque, calycibus reflexis, pubescentibus, sub-viscidis. 

Description. — erect, stem round; hfrh brown and cracked; blanches 
scattered, slightly compressed, twiggy. Leaves scattered, 8essilc,'(3) inches 
long, 4 of an inch broad,) spreading, Lmceolato-spathulate, with a small 
mucro at the apex not always distinct, much attenuated at the base, 
rigid, fbiigh, with warty elevations on the upper side, middle rib strong, 
and projecting both above and below, veins few and obscure^ margins 
slightly reflected, toothed. Racemes terminal or axillaiy, rarely coxx^und, 
r braote^te, raebis, pedicels, and calyx, slightly^hairy ahd viscid. Bractem 
.subulate, solitary at the base of each pedicel, and shorted than thlk Male 
^ 0 wens' aiodding. Calyx segments acute, reflected, concave, light green, 
tailing along with the other parts of the flower by a division of the top 


year from, seeds received iii lO^G Captain 
jacket Service from Mr Harris at Rio de Ja- 
Athe stove, and has flowered in February and 
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of tlw pvdifcifl. Skeaiens 0 ; rery shorl ; anthcra large, bllo^lar, 

and «ach lobe deeply gitaived^ bUniling alotig the Bides, arranged in a 
square form OFoutid the centre of the powers yellow ; pollen al^diytt, 
yellow. JPis/il abortive. Fetnale jiewers nodding. Caly» segments 
closely' reflected, straight hr bent back at the tips, narrower • than' in th(^ 
tnalOi^ Sii^le t ' sUgma deleft, twisted ; style straight, channelled, 

twisted, ’somewhat contracted • near thh germen^: waited, very- long (half 
an ' Ihdi) ; superior,* hnd Isl^qaite exposed by the reflected ‘caly x, 

triffdnous,' dabfc greefi,wart^, surrounded by very short abortive fihunen is. 
Seedsi^f this plant were, in Iflik, received from Mr Fraser, Colonial Bota- 
'^nist. New SMith Wales, who, an communicating a dried specimen, stated 
it to be a taU shrub, native of the interior.'’ In this spedmOn, the 
leaves diw longer and moit; linear than in the plant described ( but there 
seems reason to think that the leaves vary somewhat in shape, ii>r in 
> another seedling raised from the some package, the lower loaves arc 
much shorter, broadly 8})athulate, and somewliat lubed, wliile the ujipcr 
are long and linear, nearly resembling thp native specimen. Both nmle 
and female have flowered freely in tne greenhouse in the end of Febru- 
ai 9 ' and bcginnhig of Miu^ch. • 

I should have described our plant with a mark of doubt as D. angtisHssima^ 
Decand. had not jny excellent friend Dr Ilooker, whom nothing escapes, 
called my attention to the single species described in the work above 
quoted. 

Heteroptt'pis fill gens. 

foliis ellipticis, mucronulatis, subtus soriceo-ferrugineis, se- 
rife glaiidularum versus margines nolatis, superne pi Us deciduis fcmi- 
giiieis tectls, ])etiolis medio bi-glandulosis; ramulis verrucosis culnque 
pctiolis adin*esse ferrugineo-puljeiK'cntibus ; paniculis temiinalibus. 
DfiscaipTiow.— *S/erfi6 scandont; /Wr/r light grey- Bramhoa wariod, com- 
[)re8sed, young shoots pubescent. Aitajcs opposite, on short petioles, el- 
liptical, <4~5 inches long), subcoriaceous, and somewhat undulated, niu- 
croimlate, veined *; above full green, with a deciduous adpressed pubes- 
cence ; below a permanent adpressed silky pubescence, mixed with % 
few coarser and more straggling hairs, an<l a loose row of small glands 
alnng each maip^n. PetioUs with two grecn^lunds, generally about the 
middle, but vaiying both in numbeikand position, yet never awanting in 
our large plant ; when young always yielding a globule of viscid honey, 
but often withering early, and then appearing active. Panicle large, 
long, terminal, bracleate, branches decusBating, spreading, two or three 
rising within each other from the axil of the same jiractea, cymosc. /frac- 
/te for two or three pairs at the bottom of the panicle in all respecta com- 
mon leaves; above they become small and subulate, generally rather ex- 
lic^ing tile longest; peduncle from their axil ; but the petiole is less al- 
tered, and retains its glands. Pedicela rising from the axils of small su- 
bulate bracteoc, and having two similar opposite ones about their middle, 
from the axils of which other pedicels arise, with similar struckurjC, and 
from these others again, in a series lengthening with t^e vigour or the 
. apecimeu. Rachis^ pedicels, and bractese ])ubescent, thC' pubescence on 
the whole plant adpressed and rusty, on the pedicels somewhat loose, and 
on the back of the young leaves pale. Flowers^ few expanded at a time, 
segments 6, small and erect, connivent at their apices, and 

, covered w;l|b rusty adprcpsed pubescence ; glands 0, larg<^ oblong, green, 
and arrani^ in. pairs on thcJiack qf fouf of the segments, with occasion- 
ally the rudiments of a fiuh,pair on the back of the fifth segnlent, which, 
however,' la most frequently without glands. Petala^^ oblong, 

uneven on the sur^to, keeled, ragg^ and reflected at thefr edges, spread- 
,£pg from ..between the segments of the calyx; wjheif .ftiiSt expanded of 
, ' jLimfonjUyeUeW^afterwarcE orange^red, and yellow only at the erWs. A’/a- 
, ■> tfMm 1% ^uusl 4 ^laments much 4ilated'ai iHo base, brown, and united, 

. al)Ove subulate, ydlowgdosely applied to the gcruien ; anthqrs nafl^ted, * 

• c e 2 
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f oblong, bilocular, yellow on their iener side, brown witluf^ut. SHj^ata 
^ capitate. Styles 3, stout,^^qual in length the stamens, somewhat di- 
t veiling. G£vmen round, Superior, covered wUh loose yellowish-hrown 
trilocular, loculaments monospermous, ovulum pendulous 
, worn the central column* ' 

This climber has bera long in the stove of the Bptanic Garden, Edinburgh, 
' thou^ U is now for the first time in fiower ; native country utdenown. 
In this, and in other collection%it has been called Baimiiria fulg^^ be. 
ing probably supposed the plant described under tltilt1ljlttmi|s by ACoyer, 
considered by Decandolle a variety of B. fBrrttymea ; itiiire^tailily not 
the B* faifferu of Linnseus. It may be Hsteropterie raifido, var. of Bot. 
Ileg. t. 960. {Bamsteriu of the index). I had referred it to Heteropteris^ 
ebiefiy from t^ form of the style; and I am idnco confirmed in this, by 
finding that tne fruit, the only sure mark, exists in Dr Hooker's her- 
1 barium. The universality of the petiole glands, the mone entire leaf, 
the less dense, difierently branched infioresoence, the much smaller num- 
ber of fiowers expanded on panicles twice the size of that figured, and 
the constant deficiency in the calyx glands, make me doubt whether this 
is the pla.it of the Begister; and though it should .prove the i^ne, 1 
shall regret less having described it under a different uameyOsit is. there 
- odnside!^ only a variety. 

l^bb^ia racemosa. 

, JSol. t. 2137. 

Ij. rac&noea ; caule suffruticoso, erecto ; foliis lanceolatisi^ seTrato*spinu* 
Iqsxs ; raceme terminal!, pedicellls fiorem lequantibus, patulis, demuin 
V inflexls. 

erect, half woody, round (2 feet high), branching 
from the axil^ of the leaves near the top as the flower lades. Lcaveif 
lanceolate, tOoth-spinous (9 inches long by 1 J broad), attenuated At both 
their extremities, sessile, sububcurrent, scattered, crowded. Bachis coni.* 
tifUiQUs with the stem, and resembling it, greatly elongated while flower- 
fiijK (At length 2 feet long), tapering slowly. Pedicels scattered, very 
• numerous, crowded and spreading while in liower, afterwards removed 
; , to a greater distance from each other by the elongation of the rachis, 
and curved upwards tfiid inwards, flattened, somewhat winged be?::)w the 
middle, where each supports tfVo opposite hractem^ reaemblTng miniature 
leaves, (4 of an inch long), each®also springs "from the axil of a similar 
but much larger hracteay which, at the lower part of t^e .raceme, is longer 
than the pedicel, but towards the top only hair its lenglL C^tys! segments 
awl-shaped, sharj^y serrated, spreading wide, at last reflected, persisting. 
Corolla {l\ inch long) somewhat plaited, clell to its base'along the up- 
per side, divided nearly to its middle into three sefftnents, wljicli are 
coiled up backwards, the lateral ones entire and pointed^ the central 3- 
tobthed. Stamom unconnected only at their base, every, where else 
united by their fUamects and anthers into, a tube en^eathW’t'he whole 
qf ti«e style ; anthers pale leaden colour^, ciliaiod at thejr Stremities, 
bursting bn their inner side, and dischargingAt 'the extremity of the 
tUbo a Urge epantlty of white pollen. St^in^^gCy capitate, efiiated at 
the base, ^t^first included and marked ^ a transvwe fissure,, .after- 
wards projected just beyond the tube of^t^ anthers^ and into 

two short, broad, revolute segments, covered' on their wpi^r^swfaca with 
short, close, glandular pubescence. flattMed,apght|y en- 

larging a littTe upwards (about I inchJpng),' hatf^ii^erio^^ co- 

, nicalin its upper parf,,, broad and furrowed iu itp lower.^ilc^iilari re- 
. .cei>tacle of the seeds lar^, atteched to the 9^ the diesenfo^fnt, the 
transverse section cordate. Seeds very numerous. ' ^ " ", 

Cilim of the anthers and stigma, and upper surface of the revolute st%ma, 
white; every othet part of the plant, except 
; whota smooth, except the upper surface of tiiB.^igma}afWtlie 8egfifcenta 
4iwoiiie^re volute, also the pedkds and upper parCiof the raofaia tahich are 
i . ■ siUghtiy pubescent. The whole ^I'elds a milky, fetid jdice^ when broken^ 
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1 have not* any where seen a deuiiled de^ription of this plant, and* the 
form of the leaves, as stated in the speStlc character in the Botanical 
Magazine, does not agree with oui^ ]>lant, or with the figure giv^n. 
The-ii^re is very characteristic, and was taken from a plant procured 
from §t Christopher's in the West Indies. Our plant was received from* 
lifr Hatris of wo de Janeiro by Captain Graham of his Majesty *8 Pac- 
ket Service in lfi26,and it has always been kept in the stove. 

Mentha? pomila. 

caule erecto;^alyce 4.fu]o, ovato:; corolla 4-iida, subre- 
gulmi (clausa P)^ filamentia subexsertis, uilis articulatis medJO cine* 
Us i foliiB vertieilhitis, quatemi^ obovoto-ianceolatis, serratis. ' 
]>B8cniV!riON.«^AnmiaL Stem upright, simple, 2 or 3 inches high in our 
«peoliD4hs, which are probably small, from having fieen crowded in the 
. . seel'pot, and flowering in December. Leaves crowded, verticeUed, 4 in 
each whorl, obovato-lariceolaie, sjianngly and distantly serrated towards 
the apex, in our specimens generally only one serraturo on each side, 
frequently two, very rarely three, spreadingi veinless, flat, slightly 
ch^nnelled^, and having very minute, reflected, adpressed pubescence 
above, keeled, and sprinkled with minute glandular dots below. Inflow 
rescerice a terminal capitate spike. Braetete^ one at the base of each 
flower, obovato'lanccolate, hairy, and strongly ciliated, concave, conni- 
vent at the points, and as long as the calyx. Calyx oviU^e, Intfatecl, 
4-010^, segments equal, hairy, connivent, pointed. Corol/a, 4-tCK)thed, 
■' ivery nearly regular, hai^, ovate (closed ?), longer than the c^lyx, pink. 
Stamens 4, subexserted, nlaments nearly equal, connivent ; anthers like 
rounded, swollen terminations to the flmments, brown, burning In a line 
across their extremities; filaments having in their middle a whori of hairs, 
api^earing through a high magnifying power, like strings of round beads. 
Pistil single ; style fllitorm, exsertc^A; stigma cleft, segments Iar|;e and 
"• r^volute ; germen 4>lobed, imbedded in the base of the corolla. 

The seeds of this plant were obtained from Nemul by (Captain Mac^ll, 
and obligingly communicated to vm in 1827. The seedlings were kept 
ill the stove, and never tranqjlanted. Unlbrtunatcly the whole damped 
off during D^ember and .iknuary, as well^those which did not flower 
a^ those which did. ^ 

1 am far fVom satisfled about the gcqpnc name of this plant. Dr Hooker, 
who kindly sent to me a MS. volume of Flora Inaica, pointed out its 
close resemblauce in habit to Cdumnea heterophylla^ and also to Mentha 
' veriicitlaiq^ and he thinks it scarcely differs from M, veriiciltaia of Don's 
Prb'drdniuS P'lot’. Nepal., except in size. FAm Cotumnea it is of 
coun^ distlnfiruished by being gymnospernious. My difficulty about the 
genus arlses%om the calyx and corolla being, if not absolutely, at least 
very nearly tegular ; from my not having observed a no,tch iirthe lower 
seg|ment of the foitner; frpm the latter being dosed, the four segments 
conni^tif at the apex; and especially from toe structured the anthers, 
^0 very slq^lar^ if my examination of them was correct, which f have no 
^ teaspti ^ ^Ubt. Dr Hobl^er, however, feels sure of its being as good a 
Mfenthaa^ any of the .VerticeUed species; and in dpfcreiice to that acute 
‘ 0b$crybr t leave It in this^genns. I cannot, however, think it'is either the 
flf. vei^HeiUota of his MSI. volume or of Don, which differ from each other, 
f t'diffiers flrom the first li^the form of the leaves, and in She pi|bc^ence 
o? 'tl^e flmients being confined to a whorl, aha from both by having 
hhffprm^ ffiur IcaCves In a ^orl. I bantiot think this last arises from 
, tho spechndhs" smaller than natural, because wc^ad many plants, 
though aif did Adt mWer, and there was not One exception in this struc- 
^^ture. ^ ‘ . . / , ^ 

PjimiOkw^ijeiliiita*, • 1 '.,. >■ ..«■ 

erectis, ^^hulato.rhomboideifi, nigosis^ per 
>i ^ipetiaic»»kmgiis d^irentibus, iBciso4hserratis, acutis, fubtus fari- 
' nosis'; floribus verticfllatis, tuba corcdlE pedicelhim sequantt, laciniis 
crcnulatis (vel integris ?); involucris foliaceis, pentaphyUis, pedicello' 
iongioribus. 
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Description.— H oo^ suppo^tinfir sfeveral scapes. Leaves sfibercct, rhoiii- 
boldeo-spathulatc, dccurrent along petioles longer than themselves, iii- 
* cjised, and divisions serrated, convex above, soft, much veined from the 
middle rib, and scnncwiiat bullate. Seepe erect, round. Flowers verti- 
celled,, five in each vrhorl, bmeteate. J^ractewy one to each pedicel, ses- 
. ^ Ijanceolato, doubly serrated,' but less so than the leaves, nerved and 
veined Pedicels nearly as long Its the braCteaj. Calyx 5.cleft, segments 
erect, or somewhat S])reading, pointed and serrated. Corolla yellow, scarce- 
ly perfumed ; tube (|ths of an inch long) twice as long as the calyx, round 
ana slightly swollen where it covers tnc geri^en, and, in the situation of 
the stamens, distinctly 5-sidcd between these two points, and in sonic 
degree above the last ; throat naked ; limb spreading at a right angle, 
small (less thah half an inch across), segments obcordato-rbtund, crenate 
(or entire ?). Anthers oblong, nearly sessile in the upper thitd of the 
tube. Stigma cup-shaped, included, but carried above the stamens ; style 
filiform ; germen globular, green ; omdes extremely numerous, ranged 
round the central receptacle, a slender , process from which is continued 
with thc^{?tylc, and may be easily unsheathed from the lower part of this- 
The outer side of the corolla, both sides of the calvx, the pedicels atlU scape, 
lj[ie b^actese and leaves, particularly on their fow^cr sides, fere jjowdery. 

. ,Wc received in 1825 a jdant of this species from M. CHto'at Berlin, iln- 
tier the name of /*. involucrata^ marked “■ Egypt,” but it suffered so much 
oh the way thfet it could not be preserved. The subject of the present 
ahticle Was raised from seed, coihmunicnted fiom the same liberal quar- 
ter in 1828, and flowered in the hegiiiiiiiig of tlie present month. The 
, divided edge of the corolla seems the only deviation from the essential 
'character of P. verticil/ata of Forskaol, and the analogy ,of other species, 
as P, pranitefis, shows that this cannot be relied upon, as a sjiecinc dis- 
^tinctiou. 


Celestial Phenomena pom April 1. to July !• 18^8, calcu- 
lated for the Meridlanif' Edmbiir^y Mean Time, By 
, Mr George Innes, Aberdeen. 

The times arc insertod nocoriHng to the Civil reckoning, lllic day ixsginiiSng at midnight. 
—The Conjunc^jns of the Moon with the 'Stan are given in Rlffhi Ascension, 
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Proceedirigs of the Wernerian Natural Histm'y Society C^- 
tinaed from p. 18%. « 

1827, Dec. 15. — G. A. W. Aenott, Esq. P. in the chair. 
— The Secretary read an account of a peculiar species of Por- 
pesse f Delphinus Peronii which abounds off the coast of 
Van Dieman’’s Land; tommunicated by the Rev. John Mac- 
garvie, a. m. The next paper was an account, of the CHtnatc 
and of the Geology of the Harris Islands ; by Mr William 
Macgillivray, who resided there for several years. (For intc- 
resting extrai'ts from this paper,^ si^e last Number of this Jour- 
nal, supra, p. 140, et seq.) At the same meeting there was 
read an account *of an Optical Illusion or Mirage, called the 
Fairy Islands, frequently seen oft* the north coast of Ireland, 
near the Skerry Islands of Antrim ; communicated by Mr Sa- 
muel Thomas ^reig: And also, a notice from Lieutenant-Qo- 
neral the Honourable Sir Charles Colvile, regarding a fine spe- 
cimen of Hindoo sculpture, presented to tlie University Mu- 
*seum by the General. The sfibcimen was exhibited to the 
meeting. It represents the goddess Bhowanee, with her usual 
attendants. It was found among the ruins of a Brahminicnl 
temple in the ancient city of Chandwariie, and apparently be- 
longs to a period corresponding fd-the beginning of the 12th cen- 
tury of our era. 

1828, Jan,. 12.-«^avu>. .Falcon A£, Eso. V. P. in the chair. 
—The Secretary read an account of the habits of a specimen of 
the Siren Idcerima^ which has been kept alive at Canonmills, 
near Edinburgh, (or more than two years past. (This paper is. 
printed hi the present number of this Journal, p. 34Q, et seqC) 
At the same meeting was read a paper by the Rev. J^ohiv Mac- 
gairvie,^ the habits^ the large brown Hornet of New South 
W^cs,.with a reference to instinct, and particularly illustrattvci 
of its mode of forming its hexagonal cells. (This*paper is like-* 
wise printed in the presen t’^umber, p. 287, &c.) * 

.Frofe^r Jameson then exhibited some of tHb biisds collectcdf 
by Captain Parry during hie last voyage to the Arctic Ri^ioits, . 
tw^o-rf’them^a lktleiittk ai^ a guillemot) killed -beyond norths 
latitude 81*^; and specimens of the rocks of Ross Isl^jind, chief! jT 
gneiss, the most northern kno\fn land of the globe. 
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Jem, ^64-**Rob£bt J^amkson, Esq. P. in the' chair. — Dr 
G^raflat read the .first part q( his account of the anatomy of the 
Ferameles nasuta of GcoiFroy, a ra’-e marsupial animal from 
New Holland. The Rev. Dr David Scot of Corstorpfainc then 
read a memoir on the Emerald of the Ancients. At the same 
meeting was read a notice by Mr G. Milroy, regarding the ha- 
bits of a living specimen of the Jacchus vulgaris or Ouistiti, 
lately brouglit by him from Bahia ; and the specimen was exhi- 
bited to the meeting. 

Feb. 9. — Robert Jameson, Esq. P. in the chair. — The Se- 
cretary read a notice respecting the occurrence of a rare bird, 
the Cursori\is isabcllinus, or swiflfoot, in Leicestershire } com- 
municated by Prideaux John Selby, Esq. of Twizel House. 

Mr James Stuart Mcnteath, younger of Closeburn, then read 
a memoir on the Geology of Nithsdale, chiefly as connected 
with useful purposes, and contrasted with that of the neighbour- 
ing valleys ; illustrated by maps and specimens. (The first part 
of this interesting communication will be found in the present 
Number of diis Journal, p. 
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i SCIENTIFIC INTELLIGENCE. 

t , 

ASTRONOMY. 

1. Appendix: to the Nmitlcal Almcmock. — ^J’he Board of Lon- 

;gitude lias published an appendix to the Nautical Almanac^ for 
1828, which contains a list of moon-culminating stal’s. This has 
been done as the beginning of an experiment which will be con- 
tinued, ^until it is ascertained whether such a list is likely to be 
permanently useful. ^ . 

2. Reduction of* the Observations made by Sir T. M, Bris- 
bane in the Southern Hcmisphere.^H^h^ Royal Society of Lon- 
don is abouf to undertake the reductiqri of the observations made 
by Sir Tv M. Brisbane in the Southern Hemisphere. It is ex- 
pected thqt thitu labour will tend to settle the places of tlic prin- 

. cipal stars in that region of the heavens, a thing much woutefl. 

3. Voyage of F^xper^^nt and Discovery. — Captain H. For- 
» sler is appointed to the command of the ship Chanticleer for t 
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JSeuntifto hUelAgenat^Meteordogif. 

• ♦ • 

voya/^c of experiment and discovery. •He will probably sail rbund 
the world before he retuni. He takes out a great numbgf of* 
chronometers, pcndulumft, and various other instruments. 

4. Charts of the Zodiacal Stars* — A ineml)er of the Astrono- 
mical Society in London, distinguished for his'zeal and liberality 
in whatever relates to that science, has undertaken a set of eharis 
of the zodiacal stars contained in the catalogue of the Astrono- 
mical Society. One is already engraved. 


MEIKOEOLOGY. 


5. Meteorological Table, extracted from the Register kept at 
Kirifduns Castle, North Rritain* Lat. 56® S3' 36." Al)Ove the 
Level of the Sea 14^ Feet. 
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ANNUAL ttESULTS. 


UORKIKG. 


Barometer. 

Highest, 9th Feb. 30.52 
Lowest, 6th Mar. 28.44 
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c 

Scimi^ lifUeUigenee^^MetearoUigff, 


Extreme Cold and Heat by Six*& Thermometer . 

' ^ Coldest, 3d January AVind SW. 18® 

Hottest, 16th July, \ SW. 76 

^fean Temperature for 1827* 48 285 


Ttendt of Ttdo Rain Gauges* * ' 

1. ’ belitrc of Rlnfouhs Garden, about 20 foet above the level of th^ imhcs. 

Sea, - * « ' « * $44M) 

2. Square Tower, Kin&uns Castle, about 140 foet, . 35.60 

6. Mr Wad^s ^Solar and Lwnar Compa»se^*-^Mr Watt ha^ 
ving observed that the forms of the solar compass, which were 
described in a preceding number of this Journal, afthougli they 
exhibited we^ the i^ienomena mentioned from the venial to the 
autumnal equinox, yet did not move so readily when the siin^s 
dsdiaation became greater, finds that the motions become very 
distinct, by adopting the following improvement. Stretch A 
cireular disc of dark-coloured Velvet, of about four indies dia^ 
meter, upon two very thin slips of liglit wood, or upon two fea- 
thers, placed across each other at right atig lea; render aliout 
^ gikiina weight of pure filii3|i^s of steel magnetic, by putting 
them between the folds of a piece of paper, and drawing the 
ends of two magnets about thir/y times across tbem^ Hub the 
fifinga over the whole face of the velvet disc, they will then sink 
into ihe spaces formed Ify the |iiies of the silk. Let this bk af- 
fixed to the end of a very light bar of wood, or to the opaque 
part of a writing quill, four inches kmg, by a fine hccdle patsod 
through the disc : nvike a small {lerforation in the wood or quill, 
at the distance of one^third of its lengtli, measuring focmi the 
point to which the disc is attached : press a small agate or glass 
capsule into the aperture : without any wax or fixtuib, tlic elas- 
ticity of vhe iirood or qiiili keeps it sufficiently firm : balance it 
on a fine sted point, imd let the cover fee put ov^r It. *hi- 

i>trufnent moves to the influence of the Sfilar beam from morn- 
ing to evening on our shortest days, avm when the thermoufter 
stands at fteediig, and though the r^siall upon it thnough the 
glass of a window aiid the glass of the '<xr4er :~and tho thodoit 
of the baiaiicang'bar k os slow, eqUal, wktd censiant^ the 

sky is clear, as the shadow of the gngmon of a dial. — Mr Watt 
h^sfilsp qhocr^cd> that tWs in^truipenl;, and several other Jodies, 
by tlicir motion Jlhe attir^tive ififlucnce of 
lunar beam. An account of the experiments, directed to ascer- 
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tain this property in the lunsA* rays, \vill be communicated jfftcr- 
wards. M. W•^ • 

s 

# CHEMISTRY. 

7. Animal Matter in Mineral Wat€rs,-^A grecti matter is 
deposited from the water of the hot alkaline Springs of Vichy, 
in France^ It was analyzed by Vauqucliu, who found it to re- 
semble the white of an egg* It is worthy of remark, that springs 
in' the south of France, and in the north of Itaty, which issue 
from piimitFVe rocks, should contain this substance, whote cokn- 

’ posttioh is so nearly the same as Uiat of organic matter. » . * 

8 . Crystals qf OiValate qf Lvme vn Raspail fao^ 

read ji memoir to the Academy of Sciences^ to pro^c the analogy 
which eaisits in arrangement between the crystals of silica, which 
are found in sponges^ and those of oxalate of lime oocatnringaa 
the tissue of phanerogamous plants. The latter cryttakwene 
obs^ved, for thc Brat time, by Rafn and Jurinc, whoTcgarded 
them as organs of which they knew not the use» They were 
then observed by M. de Candolle, who called them siaplUdeSy 
and gave a figure of them, which, however, is inaeburate^^f: Those 

* crystals are really very regular tetraedrons^ In many pladlts^ m 
oirMs, PandamsSf Ornithogalu^^ Jaeifilhus, Phyiolaeca Aecim^ 
dray Meaendn'yantiiemum dcltoules, &c. they are veiy^sfoall^- 
not Bring mord than of a milliinetA;' (.0002 of an inch) in. 
width, ^^0 {.004 of an inch) in length. But, in the tutiercles of 
the Florence . I risj they are as much as (^0006 of an inbh) in;; 
widths and ^ (.01812 ot^aninch) in length, go as to be easUy oau- 
paUe' of examination. — BuHet. Univ. R. xi. 376. 

9 i Ivdvaein Cadsmtsm^^loSmo is found in the great izinc, 
fouitdry at Kiinigshuto, in Upper Silesia, in the cadmium which 
aecompmues tbe=iziii&;ores.^Po^£^ndQ:^^^ Joumed. , ^ . 

ilO. Ntw Mode oj^pneaelrvmg crystals Deuebar*, 

in a comieMPiniicaticm t^. the Weriierian Sorim^^ nieiUiom,^ .that 
cryatala .{efflotresoetit and deliquescent saUs can J» preserved 
from if the air in the jars in which they are.faept is im«- 

pregnated Whh oil of >ttirp 6 dtiiieb This k rifeclad b^^ 
very quanuiy of ribpver the bottom df therjar* ^ 

tif: itijU&Htmm- GHh a'M'slW ’^rtyrii^jSf- Sdn!^U\i6i\ 

rihg fok- sail af'ItocKy Miff, mWo, 'alioiit a mi!e’-«fia'rt liSir 
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from Lake Erie, after pix^cocding to tlie depth of* 197 feet, die 
' airier fell, and salt water spouted out for several hours. After 
the exhaustion of this water, great volumes of inflammable air 
issued through the aperture for a long time, and formed a cloud; 
and, by ignition, occasioned by tlic fire in the shops of the work- 
men, consumed and destroyed every thing in the vicinity.—^ 
Trans, of the PMl Soc, of New Yofk. 

13. Iffficmma^ Gas from Salt Mines^ employed for produ^ 
ving IJght^ln the salt mine of Gottei^abc, at Hheine, in the 
county of Tecklenbourg, there has issued, for sixty years, from 
one of the pits (which has, on this account, been called the Pit 
of the Wind), a continued current of inflammable gas. The 
same gas is produced in other parts of the mines. M. Ushers, 
the inspector of the salt-mines, has used this gas for two years, 
not only as a light, but ns fuel for all the purposes of cookery. 
He collects it in pits that are no longer worked, and conveys it 
in tubes to his house. It burns with a white and brilliant flame. 
Its density is about 0.66. It contains only traces of carbonic 
acid and sulphuretted hydrogen, and therefore should consist of 
carbonetted hydrogen and oleliant gas.— Ji/wrwo/ of Science, * 

IS. Analysis Of Peat, — Berggma has published, in Buchner's 
Hepertorium, xxi. p. 498, an analysis of peat. He found it 
composed of the following substances : — Woody matter, 40.3; 
ulmin, 18.00; resinous matter,^ K80 ; oxide of iron, 0.43 ; «lica, 
8.8 ; sulphate of lime, 4.5 ; phosphat of lime 3.7 ; water, 13.6. 
Berzelius remarks, tjhat the substance named ulmin by Bergsma, 
is nothing more than the extractive matter of soil, which, on ac- 
count of its properties, is precipitated by acids. This peat af- 
fords; by distillation, 0.36 of empyreumatic ligneous add; and 
0.67 carbon. ^ 

14. Geology of the Himalaya Mountaims,^^'^ A very extendve 
report upon the geology of the Himalaya Mountains, by Cap* 
tarn Hca-bcrt, superintendent of the Geological Survey, was cNMu- 
municated by government to the society. > The copiousiiess of 
this Import did not admit of its being read, and the attentioaiof 
the meeting wds restricted ’ to the principal, nesuhs. 

The paper consists of an introduction' and five sections. .The. 
first! is chiefly geographical, and describes the f^y steal aspect 
and arrangement ; the second furnishes geological details*; the 
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tliiixl lakes ^ general view geolo^fical structure ; the foitrili 
exhibits the conclusions drawn, by Captain Herbert, 'from his • 
servalicns, as compared ^with theory and inquiries in^ otfier 
countries; and the fifth enumerates the mineral productions. of 
tlie< mountains, as far as yet ascertained. In the first division.of 
his subject, Captain Herbert adverts to the supposed elevation 
of the great central table of Asia, whence, arise so many consi- 
derable streams, and which, ? although surrounded by lofty bar- 
riers, is not necessarily of the great height which lias been ima- 
‘gined. His observations, however, are restricted to a part only 
of the barrier 4 which is not among its least important portions. 
He estimates the superficial extent of die mountainous region, 
now compiised widiin tlic boundary of Britisli India, at about 
^S^OOO square miles. The whole of this is mountainous, but 
the mountains do not offer, to an ordinary observer, the idea of 
regular chains.; and it is only with reference to the course of the 
rivers that theii: principal branches can be discriininaled from 
each other. They are then distinguishable into difterent ranges, 
of which the Indo-Gangetic chain is the most extensive. . With 
Vespect to elevation, Captain -Herbert observes, that, whilst in 
South America, there is but one peak, Chimborazo, which ex- 
ceeds 20,000 feet, and not mwe than five which are aljiuOt 

18.000 ; there are no fewer than twunty-cight peaks in the 
Himalaya, which overtop ChimUhrazo, one of wliich is about 

26.000 feet, forty-four which exceed the three next of the 
American elevations, and otore than a hundred which tower 
above the next iu height: facts which he justly considers as 
more satisfactory proofs of the superior elevation of Uiese 
immntains than the greater loftiness of an isolated summit. 
Through this range the only rock sufficiently extensile to, be 
charactmisdC'Of Us formation is gneiss, the other rocks occurring 
onjy in veins or beds. It occurs in three principal states, or 
laminailcd,. granular, and wliat .Captain Herbert terms glandur 
lar. Gtramte veins are *numerous in some positions, but tliis 
mineral does not ^rm a leading feature of these mdlmtains, in 
which t/hey offer a remarkable difference from *tlie structure of 
th**^ Andes. Various otlier differences, equally remarkable, oc^ 
cuf^fone^ of .w4^ch is. the total absence of volcanoes in the Hi- 
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makiya*. Captain Ilerliert ccJnsiuiers, also, that no fossil re- 
muns aTC fouD^ withiin that ti*act of ttie Himalaya, which Ke re- 
gards" as the tract of primitive formajtioh,* sdthougli ammonites 
kre joi^t beyond the zone of gneiss; anS with re^rd to SSe 
Fossil holies, brought, as Supposed, from the helgfibbiirh^cV of 
the l^iti Pass;- hothing IS known of their origin beyond tUe fact 
of thcar not having been' discoWed id the south "of thaf jiass. 
’Theste bones 'were Recognised byProfesw Buckland asbeldin^hg 
to the same era m those of the caves, I he history of he 

has so ably illustrated. Our limits will not allow iis* to enter 
further into the details of this very interesting and important 
document, and we must content ourselves with enumerating the 
following as the mineral productions hitherto ' discovert m the 
inountains. They are sulphur, alum, plumbago, bitumen, gyjp- 
stim^ potstonc, granite, liorax, rock salt, gold dustbin small 
quantities, copper, lead, and iron, iii some abundance, ahd anti- 
mony, combined with lead and sulphur, and manganese witli 
iron.’” — Calc. Gov. Gaz^ 

15. Natural Gds-.Lights at /VrAmefl.-*-This village, dfi the 

shores of Lake Erie, is lighUd every night by inflamihable 
from the burning springs, as they are called, in its vicinity. 
Gaj^tain Hall has visited this village, and will nb doubf ^ve us 
dH Account of it on his return. t ' 

. j ; - . , - ^ ^ i . ..f 

' " BOTANY, -- r / 

16. tlrioplioruin^puhescens^ Smith. — This very rare “spfcies 

grows, in tolerable abundance, in a boggy field abouit three mijes 
north of Berwick. It grows in the bhg, and floweRs Ai 9ie 
months of June and July. / . 

' It. Rhodiola and ScUla , — Dr George Johnston of Berwick, 
has found the Rhodiola rosea^ a northern plant, bn Vast Ca^e, 
and on rocks near, Berwick, being the mo)s$ southerly B&^n 
hitherto ob^fved. — The Rev. ’A. Baird observes, tha^.Jthe 
^ which is generally considered .peculiar to our horihWn 

and westefn shores, grows plentifully on the seabaiiks at" Guns- 

< } ,i • i I* • I ‘ > ‘ ' 

^een, near Eyemouth. 

.* ,1311$ aifoEds a diatinet ccntK^tdiictioii fyt 

In some of the Bengal papers, of a volcano . said to have burst forth in the 
^highest snowj* peak of the Himalaya mountains, which excited nfitich ettriosity 
in Europe, and has led to some interesting speculations. 
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^ ^ZO^LOGY. 

W. B^cov^/froffi JTrqmiing. —:M. J^urgeois had (ma- 
i^on to giYe assistance in a case where, after a person had Imn 
^entjr minutes under ^ water, he was taken out, and,, by •a 
very jQomn^Qni but serious yiistake, carried with bis bead down- 
, The usual means were tried unremittipgly, but unsuc- 
c^sfuUy, fpr a. whole bour^ but at , the end of that time a little 
blood flowed from a vein that had been opened, and a ligature 
Wing placed on the arm, ten ounces of bloo(| were withdrawn : 
the circulation and respiration were then gradually re-establish- 
ed, horrible convulsions, and a frightful state of tetauus, comii^ 
on at the same time ; copious bleeding was again effected, after 
whioi> a propensity to. sleep came on : a third bleeding the fed- 
lowing morning, was followed by the 'recovery of the patient. 
Hence M. Bourgeois concludes, that the means of recovering a 
drowned person should never lie abandoned until the decompo- 
sition of the body has commenced.— (7niv, c. xi. SI 3. 

19 . Preservation of Shins , — A tanner in Hungary uses with 
great advantage the pyrolignous acid in preserving skins from 
putrefaction, and in recovering tjiem when attacked. They aro 
deprived of none of their useful qualities if covered by means of 
a brush with the acid, which tliey absorb verp readily. ^ 

20. Stiipendcrus Limrd . — Mr Bullock, in his Travels (just 

punished), relates, that he saW|ncar New Orleans, “ what are 
lielieved to he the remains of a stupendous crocodile, and which 
are likely to prove so, intimating the former existence oS a lizard 
at least 150 feet long ; for I measured the*right side of the un- 
der jaw, which I found to be 21 feet along the curve, and 4 
feet 6 inches wide; the others consisted of numerous vertebrse, 
rib% fompral bones, and toe^, all corresponding in size to the 
jaw ; some teeth ; these, however, were not of 

proporWnate mi^itude. These remains were discovered a 
^<^t time since, in the swamp .near Fort Philip, and the other 
l^ts of the mighty skeleton are, it is said, in the same part of 
the swamp.'” * . , 

21. Sea Serpents and Colossal Medusa.—^^ I have read with 
great pleasure your very highly interesting communication about 
^ M aerpent^ as also, the Teiy profound and learned ifisquisi- 
, fANUAXY— MARCH 1828. . 
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^ud, ^nwlar bjr yoi\r en>ineii|. friui^, S. S. 

,(Punc«%JE%;(of,Oxtbr^,) Ever/’g^|:s»ft|t^ has ]t^Q, in 
#nfis^ Jhav;^ s^ <^w^aes<i,4MH!^Rf>sea-s^:|pAts 
tftyself.baye,nfeii th«?i|;% hR!V^.|()(^o«ipqj|{yii(>g 
,. 1 ^ sbip j v»s PH bo«w4. Hf #0 lS(99, ,>phep «piqg^48, 
.,^4^Sj|f¥y perfou' I . have .spqken.tb oq dFPW>t,b?r(;,,hf^ 
Hprpi^d tjiat (tpy ^ouht coul^ c»ist,aibpi(t.it:,,.^ 
;Y(|^hJ.aa^,fr(^it about 40 feet long, from e«tUnaUp8t,f|tpy 
yi^t^ beautifully coloured, and. moved as rapidly as 
gWV SUyeu ,qr. c^t miles an hour : smaller ones j^tiHifb^c 
ffl^yiprop. .pn the coast of this island an immense 
(.drroyvnPP shore, in a violent gale pi ‘ .wital, in 1819; it was aiitlt- 
iin.seyed tnih^ of my Bclombcr .estate. It must haye .Vjuigb^d 
nainy toqp, . 1 went, to see it when .the .gale had 8ub§idad,,.t|ijld5d> 
.waanot fiw three days after its being, cast upon the’s^^-.bptv^t 
b(^ already become. offensive, 1 could not distip^nisb any 

^hape. . The sea had thrown it liigh above tbexei^ch of. the ddf, 
and f- instructed the fishermen who lived in the imn^ediate inmgb- 
, lipurhood to watch its decay, that if any osseous m;,(|m;tilagiiWMs 
|^t!f<?inauied it might he prcMiyed; it rotted, however, , 
. lyijond l^t no remains. It could not be less th^n .nine 
before it. endrely disappeared i^and the travellers ,worp,. 9 ldignd 
. t^.cjilMige the direction of dm road for. nearly. a.flHartcr.nj;ja 
avoid die pffendve aud^ckeuing stench which pi:pcf'cd9‘^ 
,jB5qSP[t ^^—rExtroft-^ q fxtteryrom C. Te^i/aXt Esq.^^tfy^- 
fo.ij, fiaxch&t E^- qf 'Bvay HiU,^ i ^ ./ 1 

Chinese tnel^oi qfJiittmingFish-—:'' Thc,Chinese.af8'lf' 

jiebd^ted . fttr jtheir commercial, acumen, indefatigable. ,ipdi^]^y, 
and.natujialadrcutness, in making the most of evt!^y,gt^,^f /!>a- 
dju^ bflstQwed^qq th^ fertile country, Usclbl,fls.V^}!yn8.,^5R#i- 
.mantsl y^tablea engross their every,.^rc.;. and 4^1^ 
ain. the most.ppfitaWy reared,^; and .arlii^ yid^. tji^.jgtii^t 
qHan%pf;rb* and savoupy f^, apef.prefeiflia^ 
janpp^g tl^ir Iwdeps and dews, ,Th«ir>ortj«f,di^a^,fS{f^ 
.6^ a cohjiida^abie list; and thougi|l they )ih> “ol 
.^etyofs but(hc«!s meat and f“wl as Europeans do, jet, ^llhe 
, jnrjdcias ^ ducks, .surpass ; i^.pf 

,i^4l'diay,^uai.u6.; mid.ia their 4>inesiicatioa aQd,i 9 aaj|jB\^einent 
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of them, thajreMel all iiatiotis. A few observations dn 

their or flsh-stews^ is the cfcfsign of this paper 

merdy as'a historieat deaKii^km, but as an oliject fdt i^andn 
iO tilii- bt any other eoufltry. For twenty or thirty miles robtid 
Cahhili; and as fkr as the eye tan reach on each side 6f the ^er 
bti i^hich that city Stands, the general fiice of the country rtp- 
peai^ nearly a level plain, .with but little undulation' of surface. 
The level is, however, richly studded with beautiful hiBs; Which 
diversify the landscape, and seeni to rise oijt of the plaih so 
abhiptly, that they form the most picturesque features, united 
with the most pleasing combinations. The soil of the plain con- 
sists of a pure alluvial earth, of great fertility and depth, and 
ver 3 r*retcntive of water ; which, by the way, is a proof that, not- 
withstanding their claim to high chronological antiquity, the 
waters of the deluge remained much longer (perhaps for ages) 
on this portion of the continent of Asia, than it did ih the inte- 
rior: and the circumstance of many of their hills being culti- 
vated to the very top, their numerous water-plants, and their 
almost amphibious habits as to their domicires, are still further 
proofs that the country was oncf, more of an aquarium than it 
now is. Hence the facility of making canals, which are their 
high-roads (as whccl-carriagcs Ikid beasts of draught are too^eic- 
peqjsive appendages for the systematic economy of the celestial 
empii^e !) and hence the ease wi^ which a pond may be made' in 
any otherwise useless corner. Such tanks, or ponds, are generally 
met with in market-garden grounds, where they serve the double 
purpose 6f a reservoir, and a stew for rearing and fattening fish. 

a pond is made for this purpose, and filled with water, 
the oWnier’gocs to market, arid buys as many young stor^-ffsh 
aii'his ^nd can conveniently hold ; this he can easily do, as dl- 
tis^ sh'l9heir fish are brought to market alive. Placed in the 
stew^ they are regularly fed morning and evening. Or as bffen 
ik the feeder finds it fiecessary ; their fbod is Chiefly boiI<^ rlbe, 

' Which is kdded the blood of any animals the)i*may kill, Wash 
fWm their stewirig-^ts tind dishes, &c., — ^indeed^ any animal 
oSkl or vegetable matter which the fish will eat. It is said 
they aliio use some oleaceous medicament in the food; to mhko 
the fiidi more voracious, in order to accelerate thM fatten- 

4d2 
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ing; hut of' this the writer couK^ ^obtain no authentic account. 
—Fish so fed aod treated,^ advance in si^ ii^a|adly, tiiongh not 
to gneat wiagbt ; as the kind (a spedcs^of perch) vfWdi 
cfkno >iiifider observation, never arrive'^ at mudh more than st 
pound asroifidupais ; but from the length of thrtte or four inches^^ 
wjien first put in, they grow from eight to nihe in a ftfw 
and nro then marketable. Draftai from the ponctati thfenioctlaJ- 
sionaHy made:; the largest are first taken off, and conve3r^^ift^ 
large shallow tubs of water to market ; if sold, well ; if hot, 
they arc brought back, and replacetl in the stew, until they dattt 
be disposed of. This business of fish-feeding is so managed, 
lliat the stock are all fattened oft' about the rime the water 
iatnost Wbnted for the garden crops. The pond is then cleaneil 
out; ‘ tire mud carefully saved, or spread as manure, — again 
filled with water, stocked with young fry, and fed as hefoce. 
—An intelligent Chinaman, from wliom the writer had the 
above detail, and who shelved him as much of the process as 
could be seem during a residence of three months, declared, as 
his belief, that a <pot of ground, containing from twenty to thirty 
sqtMme yards, would yield a greater annual profit as a 6tew, than 
it^watild in any other way to which it could possibly l>e applied.^ 
—That fish may be tamed, suffor themselves to be cares^d, 
an<f even raised out of their natural element by the hand, 
buen long known to naturalist^; witness the famous old carp 
formerly in the pond of some religious house at Chantilly, in 
France, with many Other instances on record. But it is pro^ 
baUe no people has harried the art of stew-feeding fish, and 
p^actishfg it as a profitable concern, to such lengths, as is done 
liy the Chinese at this day .” — Quarterly Journal of Science. 

VH. Leacia lareriosa , — The animal described under this name 
in the Edinburgh FbiloSophical JoUmai, vol. xiii. p. 220^ is'tTrc 
CkiiBcua longieomiit 'ia^ Sowerby’s Britisli Miscellahy^ As it’^is 
certainiy not an Ontscusy the genus LeokAay suggested by "Dr 
Johnston, ought to be allowed to remain/ 

. • 

OSOOBAWV* 

94. Mr CanaaeVs Journey in search ^ the Red Indians.-^ 
Th« fifflowing particuliu^ of the expedition of our fifend 'Id’r' 

* ' t 
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9pn)¥N3l( etPtxatpijei irom the JS^fs^fQundltiad Joitrsel De- 
cmh^ That jiDterpii^ng gentleman^ W. SL Corpijltck/ 

£sq. .wbq,,it «U1 be eremembered* Uw .{liAce 
nu^l^ qf Slepteml^ laii^ ,i^ar the purpose of taking oa 4ximnf 
the ioterpr-of.the countj^t.nritb a w,w,tp>(jia(^eff'tlr8 

r^tfqat; qf .the Eed Jnchan^ . and -with the uitinante Aject trf'in* 
tjf^edufing .thegai.to dviUzed life» returned to thie toiirnton. W«(i> 
neschiy. last, in a smidi schooner, .froin.Twillingate»,.., 'We faffW 
1^, i^ine conversation with Mr Cormack, and. the 
ii)g .jq(^ he. regarded as a brief outline of the route whu|b Ithia 
gentl,enian bee taken,—* Mr Cormack, accompanied by tlveee> 
entered, the mouth of the- river Exploits, at the oaisdv 
vrest.arm, and proceeded in a north-westerly. direcdonj to iBailh 
it^^.^i^stan^ atout forty cn: fifty miles,. At about half-tmyit 
natpely,^ at Badger Bay Great Lake, he .was et^umged/^ 
doding some .traces, indicating that a . party of the Bed In^ana 
had been &% that , place ^rae time in the. course of the preqed-. 
ing year. From Hall’s Bay, a westerly direcrioji into the intOt 
rW. was taken, and about ^irty miles were rtraversed,. towards 
]^y of Islands, and to the s^hward of .White Bay* iwhent 
d^iws^ng nothing that could ^ist him in bis inqujiries.fhvEe^ 
]Jlr,CorTOack,proeeeded southwardly, to the I^d ludiaiia'.Xjiakei 
wb^re he sp^nt .^yeml days, examiuibg the deserted., enpanqH 
mentSf.and the remain of .the’tiibe. At this, place, wereidowd 
s^eral wiq^efr ceomtedes, one qf which, contained .the remaiaa 
Margi^ariih.ffiad. >her hi^bnnd, with those of. .others^ .hut,- 
discoveimg nothing .which indicated that any of the livhig tribe, 
had recepdy b^n there, Mr . Cormack rafted abont seventgr. 
miles, down, the. riyer, . touching at various places In his way,.aiid 
agtw roa«^ed the meutb pf the Exid^^ts,. after , an 
d^y days, and haying tcaversed nearly ^ tpiles of .the inta-f 
ri^, en<^mjpast^ m<>at of the country, which is, known h^'have. 
been hithem tihe favourite rewrt of the. Indians^ Mr iQormwh 
is decidedly of opinion thM the tribe have taken refuge in some 
sequestered spot in the neighbourhood of Bay Islands, west of 
White pr.^in dte,^ndi-W?s|i j^tof' the n!hind.;,and|4harijpg 
f^d, -they ,a|^ hb®' 

in finmng where they really are. Mr Cormack has engaged^. 
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three of the most iutelhg^t of the other Indians td follow tip 

his^ifearch in the ensuing year ; and he feels persuaded that the 
pprsuit will be ultimately attended with complete success.’ 
Ledger- 

25 . Mr TJiomds Parle's Journey into t1i& Interior of Africa, 
— Our young friend, and former pupil, Mr Park, son of the 
celebrated traveller Mungo Park, by this time far in the inte- 
rior of Africa, writes to us as follows.— “ Accra, Vlth S&ptemh^ 
1827-— I intend to set off to-morrow morning. I have been 
nearly three months here, during which time 1 have been prin- 
cipally busy with the study of the Ashantee language. Sbme 
time ago 1 made an excursion of about fifty miles into the inte- 
rior b^ way of experiment, and did not fail to look around me, 
and notice the rocks and other natural productions. I have Otily 
time to say, that the valley of Accra is about twelve miles in 
breadth, and fifty in length ; the bottom is covered with a soft 
sandstone, and this sandstone in one place was observed resting 
upon clay-slate. The mountains bounding the sides of this long 
valley, as far as I could observe> appear composed of quartz- 
rock and clay-slate alternating vrith each other, oiid di^sed in 
strata ranging SSW. and NNEJg^ the dip from 80* to 80* (the 
dilution of the dip not given). The quartZ-rock contains 
of gold, as I ascertained By careful examination. In some blclcks 
of rock (syenite) I noticed a gc^ many crystals of sphene, and 
in one place I saw what I imagined to be black manganese ore. 
It is very bard and heavy, and is fashioned by the Asbat]N;e^ 
into balls. The cover of allurium, in the bottom of the valleys 
and extending down to the sea-coaSt, is of such a nature as to 
lead me to conjecture that it is of marine origin, and, tfaerefoi^^ 
that the sta formerly extended a long way inland. The bases 
of the hills are richly clothed with trees ; but these dknintsfa in 
number towards the coast, where there occur only a bush here 
and there.” , 


i^BTS. 


86. Manufacture fUUramarme,^'-^. Gay Lussac anhotihe^d 
to the Academy, that Tunel, inspector of gunpowder and 
^saltpetre, ha^ succeeded in the direct formation of tilttamarine, 
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aujd that what he obtains fliis process, is finer and piore.btil- 
lia^it thansUie natural colour. It was by followiujj thejanal^&^^ 
by ^^sjprine^ ih^t the inventor acppmptiiibea 

this desirable object. M. Tunel has alreaiiy been able to 
pjy;tb«J public wit^ ultramarine at %5 francs the ounce % ,tli<i 
Jpur ‘having hith^to -Ipcn sold for 5j[) or 60 francs flie ouni^c. 
H^Jbopies that he shall be ‘able to sell it at.^ still more mode^a^e 
price. ]V1. Tunel has thought pro|)er to keep this process secret 
fur. a certain time. — Lc Glohe^ Fev. 9. 1828. • , 

,27. St Helena SUk . — A specimen of the raw sillc, ptroduced 
at the island of St Helena, hits arrived in England. I|t is tVe 
conadered to be of a vepr fi^e qUalitV-^ 
It^js fCntircly ftjpe fropa any. chsagrecable odour, which 
iQilch iiiits farour. In last August the number of worms ^ in 
process was. , 218,000, which were in a very healthy ani^ilion, 
and expected to spin in the course of a few days. *l^he iiiul-^ 
beyry trees thrive remarkably well, and have a vciy luxunaht 
appearance. 

28. Si^e and Valm of* Mahogany. Three boats were ieei^ 
cut put, of a single tree, one malDgany, the other cedar, measpr- 
ipg. abo^t thirtj-fiye . feet in . length, nearly, six feet in breadth^ 
aud above five %t in depth. Vew people are ac(][ualhtcd 

thd immense ^ize and value of some Jogs of mahogany brought 
to country. The following ffiay serve as an example : The 
largest and finest Jog of mahogany ever imported ipto this coun- 
try, h^shjsen recently sold by auction at the docks in Liverpool^ 
it was purchased by James Hodgson, Esq. for L. S78, and rf- 
terw^ds apld by: him for L.,S25, and, if it open well, it is sup 
|Xised. tO:bcsworth L, lopo. If sawn into veneers, it is computed 
lh.a^ .tlie ^cost of labour in the process will be li.^750. The 
\^eigbt on the ]h^g"s beam is six tons thirteen hundred weight 
•rrfifCfyertf Voyages \o the East Coast Centred America in 
(Qonstable^s Miscellany. 

NEtIr PUBLICATIONS. 

29. lUuatratkms of Zoaiogy ; by J. Wilson, Esq. F.R.S.E. 
M.W^§.->-The .third Number of tb|s beautiful and cla^Cal 
work has piade its appearance ; but want of room forces us to 
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delay, until next Number^ our ndckJb of it, and of other works 
.now before us. 

30. A History British Animals^ jcxh^bithig the dcscrip^ 
ii^e clmracters and systematical arrangemerU of the Genera and 
Species ^ Quadrupeds^ Birds, Reptiles, Fishes^ MoSktsea, and 
Radmta of the United Kingdom ; tncfuding the Ind&gevums, 
Extirpated, and Exthict Kinds, together wiih periodical and 
occasional visitants. By John Fleming, D, D. F, R. S. E. 
M. W. S. &c. Minister of Flisk, Fifeshire; and Author of the 
“ Philosophy of Zoology.” This very important work, which has 
just appeared, we consider as infinitely superior to any Natural 
History of British Animals hitherto published. It will become 
the standard book on British animals. Dr Fleming's acuteness 
in the investigation of species, his accuracy in description, and 
general learning in zoology, are already well known. The pre- 
sent Fauna of Britain cannot fall to extend his celebrity. 

81. Elements qf Natural History, adapted to the present 
state of' the Science, By John Stark, F. H. S. E. & M. W. S — 
This work, of which the first volume is already printed, is in- 
tended as an introduction to tho^stitdy of natural history in its 
several brandies. Besides general observations on the structure 
of each class, explanations of terms, and references to the text 
books, the generic characters of the whole aniimd kingdom will 
be given, and descriptions of th^r principal species, particularly 
those of Europe. To the scientific details^ are added, in many 
instances, popular remarks on the more important or interesting 
animids ; and the fossil species are noticed. 

32. Sketches of the Maritime Colonies of British America, 
—Mr Maegregor, a gendemau well acquainted with our Ame- 
rican colonies, has nearly ready for publication a workr^n our 
Hottii American possessions. 


ListqfPalents granted in England from 9Sd November 1827 
to Slst January 1S28. 

1827, 

Nov, 22. To 9. WasELim of High Wycomb, for “ improveipWitfe on Refri- 
gczators fiu coobng fluids.” 

To W. Jj Dow DING ot'Foulshut, Wiltshire, for “ improvements in 
Machinery for rollcnng Wool ft’orn the carding engine.” 
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Noir. S4. To JL%.obe&T8 of Woocf Cheoptide, and U ptoh of Quoto 

Street, Cheapsule, for ^ improvements on Argand and other 

^ liamps.*’ ^ * 

26. To J. A. FuL^ON«of Lawrence Fountney Lane, Cannon Street, 

* London, for “ a proeesa of preparing or bleadilng * 

' 27« To Jf« Ai^aar <|f J<din Street, Wateiiod Hoad, Lanibeth^ for an im-* 
proyement in Mydunery to be ua^ as a substitute fdm Crank.** 
26. To J. Jekour jttn4r of Brighton Street, St Fancras, fi)r his ^ Car- 
tridge or Case, and Method of more advantageously Inclosing there- 
in shot or other missiles, for lading fire-arms.** 

Dec. 4. To T. Bonwor of Monkwearmouth Shore, Burham, merohant^ fclk 
improvements on Safety JLamps.** 

To W.Fawclxt of Liverpool, and M. Clark of Jamaica, for “ im- 
proved apparatus for the better manufacture of Sugar from the 
• Canes.** ^ 

T \R. W. WinriELD of Birmingham, for his ** improvements in 
Tubes or Bods, produced by a new method of manufacturing, imd 
in the construction only, and for manu&ctUTing the same, with 
various other improvements, into ports of bedsteads, and other 
articles.’* 

To J. Meadok of Millbrook, near Southampton, for ^ improvements 
on Wheels fbr Carriagea** 

To S. WiLKUisoR of Ilolbcck, yorkshire, for in^rovements on 
Mangles.** 

To Maurice de Jouoh of Warrington, cotton-spinner, fin: “ i«f- 
provements in Machines ^apted for spinning, donblingi, twistings 
roving, or pre|)aring cotton,” &c. • m 

To T. Titnball of Birmingham, ftp: improvements in the manu- 
£n:ture of Buttons, and in the Machinery for manufiicturing ike 
same ;** communicated from abroad. 

To D. Ledsam and W. Jomss of Birmingham, fbr haprovemeitiB 
In Machfifery fiir cutting sprigs, brads^and nails.*’ 

To X Bobiksom of Merchants* Bow, Lmiehouse, for an in^rove- 
ment in the manufiicture of Brushes of certain descriptions, and 
in the manufacture of a material and the application thereof to 
the manufacture of Brushes, and other purposes.** 

11. To Paul STREEi^s^ttUf of Basing Lane, L(mdon,^iq. for 
provements in Machinery for propelling Vessels, and, 
poses.** 

19. To J. H* Sadler, of Hoxton, Middlesex, for improvements in 
Power-Looms.*« ^ 

To B. BEwcASTLfe o^Kewcastle^upon-Tyne, fisr an imptosied ine« 
thod of Ballasting ships or vessels.” * 

To B. Stein of Begent Street, Oxford SSreet, for an improve- 
ment in applying Heat to the purpose of Distillation.” 

To J. ^.' '<3EtTHNER of Birmingham, for ^ impxovmnents oh Chs-* 
tors for furniture,” Ac. 

To H. Peto of Little Britiiin^ for an appar^us for genc^hTuie 
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Dec. To J. A. Bi.jLoi.]:.A» Nekon Citj llead^ for*“ a inelliod ol 

Winding up a pocket Watch or Clock without a hey, which he 
calls Berollas*b Keylesb Watch or Clock ap4 also a certain 
i^prpvgmeat to he applied to his lat^ inveuted c^tf^ched Alarum- 
watch/’ , 

To Lieut. A. ]VI. 8 k£N£ of Jermyn Street, ftu: “ an improvement in 
^QpelUng Vessels, and fer working undershot Watcr-millh.'* 

18. To J. Ij. Stevbi{S of I’lymoutK fbr^“ jf new Idethqd of propelling 
Vessels by the aid of Steam, or other means, and for its applica- 
tion to other purposes.** ' 

To T* TYirDai.1. of Birmingham, for improvements in the Ma- 
chinery for making nails, brads and screws ; communicated from 
abjfoad.” 

To J. George oi‘ Chancery Lane, Esquire, barristqr-at-law, for his 
inventiou for preserving Decked Ships or Vessels, so as to^ren- 
4ef them less liable to dry-rot, and for preserving gop^on board 
, such ships and vessels firom damage by heat.” '* 

19. To T. S. HoiiLAMB of the city of London, Esquire, for “ combina. 
lions of Machinery for generating and communicating Power and 
Motion, applicable to propelling of fixed machinery, as aKo float- 
ing bodies, carriages, and othei locomotive engines.*’ 

. 21. To W. Haul AND, M. D. of Scai borough, for improvemenU in 
Apparatus for propoUiiig Locomotive Cairiages $ which impiove- 
ments are also applicable to other useful purposes.” 

22. f 0 CL A. Furgustom of Mill Wall, in the parish of All Saints, 
Poplar, mast-maker, and J» Falconer Atlee of Prospect Place, 
Dc^ford, for their improi^inents in the construction of made 
Masts.” ^ ^ 

27* To W. Hale of Colch&ter, for his improvements in iSlacUinery 
for propelling Vessels.” ^ * 

928, 

n. 2. To W. OossAGE of Leamington Priors, Warwickshire, for^^ improve- 
ments in the ccnlstructlon of Cocks for the pabsage^of Fluids.” 

To T. Botfield of Hopton Court, Salop, for improvements in 
making Iron, or in the method or methods of smelting and making 
of Iron.” 

To J.^Hall junior of Ordsall, near Manchester, for improvements 
Dyeing Piece Goods by machinery.” ^ v 

' To J. Cl. Daniell of Stoke, Wilts, for “ improvements in Dresring 
^ Clotfai, and in the machinery applicable for that purpose.” 

9. T^,o W. Morlet of Nottingham, for ^ in^rovementS and additions 
Madiinery now in use for making Lace or Net.” 

ToJjT. At Hunt Grubbe of Stantod^ St Bernard, Wilts, clerk, for 
a transmittng Heat Wall for the ripening of FruiU” 

15. To J. iplLnSATsoir of Hertford, for “ an feiproveirientin thi con* 
stmtttion of Furnaces, by which they consume their eWn smoke.*’ 
To C. PlooPER of Spring Gardens, in the parish of Maraton Bigott, 
JTo J. Ewans the younger, of Moreton Mills, near Wallingford, 
Berks, for “ improvements on Steam-Engines.” 
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Somersetshire, for liiiifhprDved Machine for shearing and i^rop- 
ping Woollen oml other Cloths.” ^ 

m. 15. To J. Biadss of Clapham, Surrey# fbr an improvennint in^ ilie' 
Water Proof^tiifening for Hats ; communicated from abroad.** 

To W. New TOW of Chancery Lane, for an improved surgical Chafr- 
bed, with vinous appendages.’* 

To G. D. HAnnia of Field Place, near Stroud, Olouce^jftfshirc, for 
improvements ii Htessxng and Preparing Woollen Tams, and 
cleaning, dressing and preparing woollen cloths, &c. and in the ap- 
paratus for performing the same.” 

To J. Falcoker Atlee of Prospect Place, Dtfptford, for ^ imiirovc- 
ments on Bands or Hoops for securing made and other masts, 
bowsprits and yards, and applicable to other purposes.” 

To W. Ersktke Cochrake, Esq. of Begent Street, for “ improve- 
• ments in certain apparatus for Cooling, and othqp purposes.” 

19. T ^J. Tat ior Beale of Church Lane, Whitec^pel, and G. Bi- 
cbabSsok Porter of Old Broad Street, fbr their new mode of 
communicating Heat, for various purposes.” 

To W. Percival of Knightsbridge, for “ improvements in the con- 
struction and application of Shoes, without nmls, to the feet of 
horses, and certain other animals.” 

To G. Jacksow of St Andrew, Dublin, for ^ improvements in Ma- 
chinery for propelling Boats and other Vessels ; which improve- 
ments are also applicable to Water Wheels, and other purposes.” 

2. To J. Weiss of the Strand, improvements on Instruments for 
bleeding horses and other animals.” 

To Augustus Applegath^ Crayford, Kent, for bis “ imiwove- 
meiits in Block-punting.” ^ 

:U. To Donald Currie of Be^nt Street, Esquire, for “ a method of 
preserving Grain, and other vegetable and animal substances and 
liquids.” 


List of Patents granted in Scotland ^from 6th December 1827 
to 23d February 1828. 


1827, 

Dec. 6. To Joshua Jbkour of Brighton Street, in the parish of St 
Pancras, Midillesex, gentleman, for “ a Cartridge or Case, and 
method of more advantageously inclosing therein Shot or other 
missi)^, for thb^purpose of loading fire-arms «id guns of different 
descriptions.” m, ^ 

1828, 

Jan. 4. To Bobert Wheeler of High Wycome,1n the county of Bucks, 
brewer, fbr an improvement or improvements on or in Befri- 
geratora for cooling Fluids.” 
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Jan.. 4 . To Thomas Bonnbr of mouth Shore, & the county ol 

Durham, merchant) for an ^ improvement in Safety Lamps.” 

10. To William Paakzvsom of Barton-upon-Humber, in the county 
of Lincoln, gentleman, and SAMUEzrCBOssLST of Cottage Lane, 
^ City Hoad, in the eounty of MidiUesex, gas apparatus manufitc- 
turer, for. an improved method of consjfructmg and working an 
^%tigiiie for produd^ power and molion.** 

17* To William Naibm of Davie Stieet{ Edinburgh, in the county of 
Mid-Lothian, wrlgfat, for ^ a new or improved method or methods 
of propelling Vessels through or on the water by the aid of Steam 
or other Mechanical Force.” 

22. To Geouge Dickinson of Buckland Mill, near Dover, in the coun- 

ty of Kent, paper-maker, for an improvement or impi 0 vcm''nts 
in making paper by machinery.” 

29. Tp RAyiz Bewcastle of Newcastle-upon-Tyne, miJl-wright, for 
E new and improved method of Ballasting Ships or P^sssels.’* 
Feb. 13. To Bobebt Stein of Regent Street, Oxford Street,* in the county 
of Middlesex, for “ an improvement in applying Heat to the pur- 
pose of Distillation.” 

To Thomas Bousoa Cb.ompton of Farnworth, in the county oi 
' Lancaster, paper-maker, for certain improvementb in that part 

of the process of paper-making whuii relates to the cutting.” 

23. To GsouaE Jackson of St Andrew’s Street, in the city of Dublin, 

attomey-at-law, for certain improvements in Machinery for 
propelling Boats and other^ Vessels; which improvements are also 
applicable to water-wheels, and other purjioseB.” 
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LIST OF PLATES IN THIS VOLUME 

t 

PiihTfe I. Mr Mark Watt’s Splar Compass. 

II. Illustrative of Mr Steyeusmi's Plan for improving Leith 
Harbour. 

III. Eiioluticm of the Ova of the Salmon. 

-“^IV. Mr John Dunn’s Improved Ajr-Pump- 

The Plaie fiebnging topreesdiHg Vdmne) 

da/^9 Jecouni the Aurora ioreaUs Jamarjf if also givai 
fsiih this ifjtmber. 
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INDEX. 

Aborigines of NewfouncUaDd! Mr CormacVs exertaoni, with a view i» 
their civilizatioify 305^ 406. 

Ainsworth, W. Csq., on the physical geography of the Midven),^illB, 01. 
Air-pump, Mr Dunn’s account of an improve^ 382. 

Alps, Von Bach’s observations in respect to the, 190. 

Aiumina, metal of, 185. 

Anatomy, notices in, 301. 

Animal mattei in mineral waters, 401. 

Animals, Prof. Cams on the dissection and preparation of, 378. 

mammifeious, M. Fied. Cuvier on the domestication of, 45, 292. 

■ vegetable substances growing on the bodies of, 38. 

Amott,*G. A. W. Esq , his account of » tour in France, ^tc. 130, 355. 
Arts, notices 'n, 200, 410. 

Astronomy, notices in, 396. 

Ava, fossil remains found in, 63. 

Bald, Robeit, Esq. his observations on the coalfield of Dalkeith, 115. 
Bailow, Mr, on proposed experiments, with a view to the construction of 
national refracting telescope with a fluid concave lens, 323. 
Barometer, Mr Meiklc, on the theory of the vaiiations of the, 100. 
Baudrillac, M., his signs of the increase, maturity, and decay of trees, 191, 
leavers, the European and Canachan, different, 196. 

Bees, M. Buttner's remarks on their culture in forests, 197. 

Biographical account of Sir William Herschel, 1. — of Pallas, 213. 

Blue Mountains of New South Wales, M. Lesson on the, 156. • 

Botayy, notices in, 191, 404. 

Brisbane, Sir Thomas, reduction of his astronomical observations, 398. 
Bronzing statues, &c. manner of, 20^ 

Cadmium, iodine in, 401. 

Capillary actfon, 184. 

Cams, Profel^r, on the dissection and prepaAtion of animals, 378.*-^ 
on the pr^ortkms of certain parts of the eye of the fetus, 41. 
Cdestial phenomena, from January I. to April 1. 1828, 177.1-from 
April 1. to July 1. 1828, 396. 

Chara, newly discovered fossil capsule of the genus, 60. 

Chemistry, notices in, 185, 400, 

Coalfield of Dalkeith, Mr Bald's observations on the, 115. 

Cormack, Mr, notice respecting his journey in Newfoundland, 409. ^ ^ 
Cordier, M. L.,<m the temperature of the interior of the enth, 27^ 
Cuvier, M. F., on the dom»»8tication of mammiferous utahnals, 45, 292. 
Cuvier, Baron G., bis biograpUcal memoir of Sir William Herschel. 
of Pallas, 213. 

Cuvier wd Cordier, Messrs, their report respecting M. C. Pkwost’s m 
moir on the submersion of the continents, 66. 

Dissection of animals, Ptofessor Cuvier’s observations on the, 378. 
Domestication of mammiferous animals, M. F. Cuvier op the, 292, 
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Don, Mr David, his reinaiks on the irritability of the stigtna, and on the 
origin and nature of ce*tain part<^ the fructification ^ pinos larix, 4S. 

Drowning, recovery from, 404. 

Diinn, Mr Jolin, his description of an improved air>pumm 382. 
Duirochel, M. his remarks on the irritability of the sensitive plant, 380. 
Efflorescence, M. Gay Lussac's remarks on, 400. 

Ellis, Daniel, Esq. his sketch of the natural history of the salibou, 2501. 
£rioph6iu(n pubescens, locality of, 404. c 
European formations, Dr ]^ue*s Memoir cm, 190. 

Eye of the fetus. Professor Canis’s observations on the, 41. 

Falls of Rewah, account of the, 182. 

Feathers, Mr Macgillivray's account of, 123. 

Fish, Chinese method of fattening, 407. 

Fishes, notice respecting Cuvier’s great work on, 200. 

Fossil remains found in Ava, G3. 

France, Mr Amott’s account of a tour in, 130, 355. 

Fi-aser, Mr W.'his account of benefit or friendly societies, gO, 298. 

Gas light, natural, 404. 

Geology, notices in, 187, 401. 

Geography, notices in, 205, 408. 

Gil-i-toorsch, or sour-clay, analysis of, 243. 

Gilding and plating, quantity of metal employed in, 202. 

Graliam, Dr, his descriptions of new and rare plants, 172, 193, 889. 
Green colour of oysters, 196. 

Gyrogouite, M. C. Prevost on a new, 60. 

Harris, account of, 140. ^ 

Harbours, Biitisb, Mr Stevenson’s remarks on, IJIO. 

Hept, Professor Leslie’s remarks Mr Ritchies experiments on, 171. 
Herschel, Sir W., biographical account of, 1. 

Himalaya Mountains, geology of, 402. 

Hornet, Mr Maegarvie’s observatim on the, 23'^. 

Humboldt, Baron Alexander Von, his remarks on the causes of the dif- 
ference of temperature on the globe, 329. ^ 

Hydrography, notices iiT, 182. ^ 

Inflammable gas from salt-mines, employed for produein/ liglit, 402i 
Innes, Mr George, his calculations of celestiid {^enomena, 177, 3S4. 
Tnflftmm able gas, after boring for salt, in Ohio, 40 1. 

Ink, indelible writing, 203. 

Iodine in caamiuoi, 401. 

Iron^ native, discovered in Connecticut, 154. 

Ironstone, Mr Middleton’s analysis of, 167. 

Irritability of the stigma of pinus larix, 43. 

Irritability of sensitive plant, 380. 

Kinfauns, metoorological register for 1827 kept at, 399. 

Knox, Dr Robert, his remarks on the beavers of Europe and America, 196. 
Leacia lacertosa, 409. 

Leslie, Profiossor, his remarks on Mr Ritchie^s experiments on heat, 171. 
Lesson, M. R. P., his observations made among the Blue Mountauui of 
< i , New Sout^ Wales, 156« 













